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CHAPTER  I 

DESCRIPTION  OF  THE  PROPOSED  ACTION 


THIS  CHAPTER  IS  A  DETAILED  DESCRIPTION  OF  THE  STAR  LAKE 
RAILROAD  COMPANY’S  PROPOSAL  TO  BUILD  A  RAILROAD  IN 
MCKINLEY  AND  SAN  JUAN  COUNTIES,  N.M.  OTHER  DEVELOPMENTS 
IN  THE  AREA  OF  THE  PROPOSED  ACTION  ARE  DESCRIBED  TO  THE 
EXTENT  THAT  THEY  MAY  CONFLICT  WITH  OR  COMPLEMENT  THE 


PROPOSAL. 
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CHAPTER  I 


DESCRIPTION  OF  THE  PROPOSAL 


INTRODUCTION 

This  site  specific  analysis  considers  the  environmental  im¬ 
pacts  of  construction  and  operation  of  the  railroad  proposed  in 
the  applications  to  the  Interstate  Commerce  Commission  (ICC) 
assigned  to  dockets  FD  28272  and  FD  28448,  and  right-of-way 
application  to  the  Bureau  of  Land  Management  (BLM)  NM 
29324.  Modifications  to  the  alignment  made  after  the  filing  of 
these  applications  have  been  incorporated  into  the  assess¬ 
ment.  This  analysis  was  done  as  part  of  the  Star  Lake-Bisti 
Regional  Coal  Environmental  Statement,  which  also  includes 
the  site  specific  analysis  of  the  proposed  Fruitland  Coal  Load 
Transmission  Line  and  generic  analysis  of  potential  coal  devel¬ 
opment  in  the  Star  Lake-Bisti  coal  region. 

The  Star  Lake  Railroad  Company  (SLR),  a  Delaware  Corpo¬ 
ration  and  a  wholly  owned  subsidiary  of  the  Atchison,  Topeka 
and  Santa  Fe  Railway  Company  (Santa  Fe),  a  wholly  owned 
subsidiary  of  Santa  Fe  Industries,  Inc.,  proposes  to  construct  a 
railroad  from  Santa  Fe’s  main  line  near  Prewitt  to  the  area  of 
potential  coal-mine  activity  in  the  Star  Lake-Bisti  area  of  the 
San  Juan  Basin.  This  would  involve  the  construction  of  114 
miles  of  new  rail  line  in  San  Juan  and  McKinley  Counties,  New 
Mexico. 

The  existing  Santa  Fe  main  line  is  a  major  east-west  trans¬ 
portation  route,  connecting  Santa  Fe’s  California  and  Arizona 
operations  with  its  operations  in  the  Midwest  and  Texas.  Traf¬ 
fic  generated  along  the  proposed  railroad  would  have  access 
through  the  Santa  Fe  system  to  the  national  rail  system. 

Construction  of  the  proposed  railroad  would  provide  direct 
rail  access  to  the  Star  Lake-Bisti  area,  enabling  the  mining  and 
shipping  of  large  quantities  of  low  sulfur,  subbituminous  coal. 
Most  of  the  potential  coal  mines  in  the  area  would  not  be 
developed  without  the  railroad.  Table  SLR  1-1  lists  potential 
quantities  of  coal  to  be  produced  by  mines  that  would  be 
served  by  the  proposed  railroad  and  the  destinations  for  the 
coal.  At  this  time  it  is  expected  that  the  dominant  use  for  this 
coal  would  be  in  coal-fired  electric  generating  plants  in  Arizona 
and  Texas. 

The  proposed  rail  line  would  serve  no  existing  population 
centers  or  resource  producing  areas,  and  coal  is  the  principal 
anticipated  freight  over  the  line.  The  SLR  has  no  plans  to  build 
any  team  tracks  or  other  public  loading  facilities  on  the  line. 
However,  if  business  develops,  team  tracks  or  other  public 
loading  facilities  can  be  constructed  on  the  railroad  right-of- 
way.  Access  to  rail  services  would  be  by  way  of  private  sidings 
or  spurs. 


Related  Reviews  and  Approvals 

The  Star  Lake  Railroad  (SLR)  would  require  a  certificate  of 
public  convenience  and  necessity  from  the  Interstate  Com¬ 
merce  Commission  prior  to  construction  and  operation  of  the 
proposed  line.  Possible  future  additions  of  spur,  industrial, 
team,  switching,  or  side  tracks  located  wholly  within  New 
Mexico  may  be  exempt  from  ICC  authority. 

In  addition  to  this  general  authority  covering  the  entire  line, 
the  SLR  must  obtain  rights-of-way  approval  from  the  following 
agencies  prior  to  construction  on  lands  under  their  jurisdiction: 

(1.)  The  Bureau  of  Land  Management  must  approve  rights- 
of-way  across  289.1  acres  of  public  lands. 

(2.)  The  Bureau  of  Indian  Affairs  must  approve  rights-of-way 
across  906.2  acres  of  PLO  2148,  Navajo  Tribal  Trust  and 
Indian  allotment  lands. 

(3.)  The  New  Mexico  Commissioner  of  Public  Lands  must 
approve  rights-of-way  across  286.6  acres  of  State  lands. 


Chapter  I  of  the  Regional  Analysis  gives  additional  informa¬ 
tion  on  authorizing  actions  and  interrelationships. 


Setting 

The  route  proposed  by  the  SLR  is  shown  on  Map  SLR  1-1 . 
From  its  connection  with  the  existing  Santa  Fe  main  line  at 
Prewitt  (designated  Baca  by  the  Santa  Fe),  the  railroad  would 
run  approximately  61  miles  in  a  generally  north-northeasterly 
direction  to  the  vicinity  of  Pueblo  Pintado  (designated  Star 
Lake  Junction  by  the  Santa  Fe).  At  this  point,  the  line  would 
fork,  with  the  right  fork  extending  in  a  southeasterly  direction 
for  approximately  10  miles  to  the  Star  Lake  area,  and  the  left 
fork  extending  approximately  43  miles  in  a  generally  northwest¬ 
erly  direction  to  the  eastern  boundary  of  the  Navajo  Reserva¬ 
tion  at  De-na-zin  Wash  south  of  Bisti. 

An  alternative  route  (discussed  in  Chapter  VIII)  would 
extend  northward  from  Prewitt  to  Borrego  Pass.  There  it  would 
turn  eastward  to  join  the  proposed  route  near  mile  post  27. 


History 

On  September  3,  1976,  the  SLR  filed  an  application  before 
the  ICC  pursuant  to  Section  I  (18)  of  the  Interstate  Commerce 
Act  to  construct  a  line  of  railroad  extending  72  miles  from  the 
existing  Santa  Fe  main  line  at  Prewitt  to  the  Star  Lake  area,  in 
McKinley  County.  This  application  identified  Texas  Utilities  Ser¬ 
vices,  Inc.,  as  the  major  consignee  for  coal  from  the  mines  to 
be  served  by  this  line. 

The  application  was  amended  on  November  9,  1976  to 
include  a  10-mile  branch  of  this  line  from  Pueblo  Pintado  to 
Gallo  Wash.  The  amended  application  was  for  a  total  of  82 
miles  of  track  in  McKinley  and  San  Juan  Counties.  At  the  time 
of  this  submittal,  no  specific  destinations  for  the  coal  were 
given. 

On  December  1,  1976  the  SLR  applied  for  a  right-of-way 
permit  across  public  lands  administered  by  the  BLM  pursuant 
to  the  Federal  Land  Policy  and  Management  Act  of  1976.  This 
application  (NM  29324)  was  for  301.7  acres  of  rights-of-way 
required  for  the  railroad  described  above  plus  an  extension  of 
the  west  branch  to  the  eastern  boundary  of  the  Navajo  Indian 
Reservation  to  serve  other  potential  coal  mining  areas. 

The  SLR  filed  an  additional  application  with  the  ICC  on 
April  5,  1977,  for  authority  to  construct  a  railroad  from  its 
previously  proposed  terminus  at  Gallo  Wash  to  the  eastern 
boundary  of  the  Navajo  Reservation  at  De-na-zin  Wash  in  San 
Juan  County,  a  distance  of  33  miles.  This  application  was 
assigned  Finance  Docket  No.  28448.  The  two  applications 
before  the  ICC  describe  the  same  line  as  proposed  in  the 
application  to  the  BLM.  As  with  the  previously  amended  appli¬ 
cation,  there  was  no  definite  destination  given  for  the  coal  to 
be  hauled  over  the  proposed  line. 

Since  the  filing  of  these  applications,  final  engineering  of 
the  proposed  railroad  has  resulted  in  some  minor  route 
changes.  The  final  alignment  would  be  114  miles  long,  exclud¬ 
ing  1.89  miles  of  line  used  as  wye  connections.  The  right-of- 
way  would  encompass  2,854  acres,  289.6  of  which  are  public 
lands. 

The  SLR  has  said  that  the  Santa  Fe  will  file  an  application 
with  the  ICC  for  authority  to  acquire  trackage  rights  over  the 
line  and/or  operation  pursuant  to  a  lease,  at  some  future  date. 


SLR  1-1 


Description  of  Proposal 


Table  SLR  1-1 

COAL  TRAFFIC  OVER  THE  PROPOSED  LINE  BY 
1990  FOR  THE  MID-LEVEL  OF  COAL  PRODUCTION 


Mine 

Annual  Tonnage 
(Thousand  Tons) 

Equivalent 

Unit  Trains 

Per  Year 

Destination 

South  Hospah 

3,500 

350 

Colorado  City, 
Grandbury  and 
Monahans,  TX 

Star  Lake 

7,000 

700 

Alamito 

6,000 

600 

Springerville,  AZ 

Table  SLR 

1-2 

RIGHT-OF-WAY  REQUIREMENTS  BY  CATEGORY 

OF  PRESENT  LANDOWNER 

Present  Owner  or 

Administrator 

Right- 

-of-Way  Requirements 
(acres) 

Bureau  of  Land  Management 

289.6 

Bureau  of  Indian 

Affairs  (PLO  2198) 

231.3 

State  of  New  Mexico 
Indian  allotment  lands 
Navajo  Tribal  fee  lands 
Navajo  Tribal  trust  lands 
Private  ownership 


286 . 6 
616.7 

378.0 

58.2 

993.6 


2,85^. 0 


Source:  The  Atchison,  Topeka  and  Santa  Fe  Railway  Company,  1978. 


SLR  1-2 


Description  of  Proposal 


CHACO  CANYON  NATIONAL  MONUMENT 
|  |  ft  ORDER  OF  ENVIRONMENTAL  STATEMENT  REGION 


♦  +  -t—  atasp  main  line  railroad 

4— ++-+  PROPOSED  RAILROAD  LINE 
— ♦  — *  ALTERNATE  RAILROAD  LINE 

MAP  SLR  1-1.  LOCATION  OF  PROPOSED  STAR  LAKE  RAILROAD. 


SLR  1-3 


Description  of  Proposal 


PROPOSED  ACTION 

The  proposed  action  is  the  construction  of  a  railroad  by 
SLR.  The  Federal  Government  action  is  the  review  and  consid¬ 
eration  for  approval  of  right-of-way  application  NM  29324  to 
cross  public  land  administered  by  BLM. 

Approval  of  the  proposed  action  would  result  in  the  con¬ 
struction  of  approximately  114  miles  of  new  rail  line  plus  atten¬ 
dant  passing  tracks.  Loading  loops  would  be  constructed  by 
users  of  the  rail  service.  The  right-of-way  would  vary  generally 
between  1 00  feet  and  200  feet  in  width;  slopes  associated  with 
cuts  and  fills  would  require  greater  widths.  Approximately  2,854 
acres  would  be  required  for  permanent  use  as  right-of-way. 
Table  SLR  1-2  lists  the  needed  rights-of-way.  The  entire  right- 
of-way  would  be  fenced.  This  fence  would  be  barbed  wire 
except  in  areas  of  sheep  grazing,  where  a  ‘sheep-tight*  fence 
of  wire  fabric  topped  with  three  strands  of  barbed  wire  would 
be  used.  Fences  would  be  supplemented  by  cattleguards  at 
the  grade  crossings. 

The  railroad  would  be  single-track,  standard-gauge  (4’8-1/ 
2‘),  built  to  Santa  Fe  main-line  standards.  Sidings  or  passing 
tracks,  each  7,900  feet  long,  would  be  placed  every  10  to  15 
miles.  Although  these  sidings  would  be  placed  at  the  same 
intervals  required  for  rail  lines  operating  with  a  Traffic  Control 
System  (TCS),  this  system  is  not  planned  for  initial  use  on  the 
proposed  line.  The  later  installation  of  TCS,  when  the  traffic 
demand  warrants,  would  be  facilitated  by  this  placement.  (TCS 
enables  the  remote  control  of  train  speeds  and  switching  to 
minimize  slowdowns  or  stopping  as  trains  pass.  Installation  of 
TCS  can  double  or  triple  the  theoretical  capacity  of  a  rail  line.) 
The  capacity  of  the  rail  line,  as  proposed,  would  be  approxi¬ 
mately  15  to  20  trains  per  day.  The  SLR  estimates  that  it  could 
accommodate  40  to  60  trains  per  day  on  the  proposed  line 
when  operating  with  TCS. 

Many  public  and  private  roads  cross  the  proposed  railroad 
alignment.  Crossings  of  the  rail  line  would  be  either  by  grade 
separation  (bridges  or  large  culverts)  or  by  standard  grade 
crossings.  At  several  places,  two  or  more  local  roads  would  be 
rerouted  to  a  single  grade  crossing.  Table  SLR  1-3  lists  the 
location  and  type  of  rail-line  crossings  proposed  for  this  proj¬ 
ect. 

The  rail  alignment  also  crosses  approximately  284  streams 
or  drainage  channels.  Culverts  or  bridges  would  be  used  to 
pass  natural  and  storm  flows  beneath  the  roadbed.  The  size  of 
these  drainage  structures  would  depend  on  the  flow  to  be 
carried  and  the  height  of  fill  over  them.  In  some  areas,  drain¬ 
age  ditches  would  be  placed  along  the  toe  of  the  roadbed 
slope  to  collect  and  transport  runoff  to  these  drainage  struc¬ 
tures. 


Additional  Facilities 


Service  and  Repair  Yard 

The  SLR  plans  include  a  locomotive  and  rolling  stock  repair 
and  service  facility  adjacent  to  the  first  2.25  miles  of  rail  line 
near  Prewitt.  The  yard  would  be  about  12,000  feet  long,  have 
a  maximum  width  of  350  feet,  and  involve  an  estimated  96 
acres.  The  facility  would  provide  water,  fuel,  and  sand,  as  well 
as  inspection  and  minor  repair  service  for  the  cars  and  loco¬ 
motives. 

The  following  improvements  would  be  built  at  this  facility: 

(1)  1  spot  -  1  track  building  (35  ft  x  180  ft)  (equipment  from 
one  spot) 


(2)  Diesel  engine  house  (45  ft  x  180  ft) 

(3)  Diesel  service  facility  (5  spot  -  375  ft) 

(4)  Diesel  fuel  storage  tank  and  pumping  station  (a  million- 
gallon  steel  tank) 

(5)  Compressor  building  (40  ft  x  60  ft)  (2  compressors  and 
1  boiler) 

(6)  Material  unloading,  track,  sand,  and  fuel  storage  (1,500 
ft) 

(7)  2  Water  wells 

(8)  Sanitary  disposal  (septic  tank  and  leach  field) 

(9)  Industrial  waste  (oil  separator  and  evaporation  pond) 

(10)  Electric  substation 


Communications 

Four  communications  facilities  (at  Pueblo  Pintado,  Chaco 
Mesa,  Mesa  Amada,  and  Haystack  Mountain)  are  planned  to 
provide  telephone  service  for  railway  personnel  and  UHF  radio 
communication  to  trains  and  other  mobile  units,  and  to  serve 
as  relays  between  other  stations.  Each  of  these  facilities  would 
consist  of  an  8  x  12  x  9  foot  molded  fiberglass  building  and  a 
46-inch  triangular  galvanized  steel  tower  40  to  120  feet  high. 
Three  of  the  four  facilities  would  be  powered  by  photovoltaic 
solar-power  systems  which  would  include  solar  panels  7.3  feet 
wide  and  from  5.8  to  16.7  feet  in  length.  The  fourth  would  use 
power  provided  from  local  utility  service.  Each  site  would  re¬ 
quire  approximately  one  acre  and  would  be  enclosed  by  a 
chain-link  fence. 


Water  Supply 

A  reliable  water  supply  would  be  necessary  for  the  oper¬ 
ation  of  these  facilities  and  the  rail-line  in  general.  Water  needs 
would  vary  during  construction;  operation  of  the  railroad  would 
require  about  45,000  gallons  a  day.  This  supply  would  be 
obtained  from  three  existing  Santa  Fe  Industries’  wells,  one 
BLM  well,  and  eleven  deep  wells  that  would  be  developed  for 
construction  purposes.  Three  of  the  new  wells  would  be  re¬ 
tained  for  supply  during  operations.  Information  on  these  wells 
is  given  in  Table  SLR  I-4A.  (Storage  reservoirs  have  been 
considered  by  the  SLR  as  a  possible  alternative  to  continual 
pumping  of  wells  during  construction.  This  possibility,  which 
would  require  fewer  wells  and  different  pumping  schedules  for 
the  wells,  is  shown  in  Table  4B.) 


PROJECT  DEVELOPMENT 


Design 


Design  Criteria 

Santa  Fe  staff  engineers  are  designing  the  Star  Lake  Rail¬ 
road  to  contemporary  Santa  Fe  main-line  standards  and  the 
specifications  of  the  American  Railroad  Engineers  Association. 
Applicable  standards  include: 

(1)  maximum  grades  for  loaded  trains  of  1.5  percent  as¬ 
cending  and  1.8  percent  descending, 

(2)  maximum  main-line  curvature  of  4  degrees, 

(3)  subgrade  widths  of  22  to  24  feet  on  fill  and  44  feet  in 
cuts, 


SLR  1-4 


Table  SLR  T-3 


Description  of  Proposal 


ROAD  CROSSINGS 


Mile  Post 

Ifype  of  Road 

Type  of  Crossing 

Type  of  Structure 

Prewitt 

to  Pueblo  Pintado 

1.8 

Private 

Grade 

1.9 

Private 

Underpass 

Bridge 

6.7 

County 

Underpass 

Bridge 

7.2 

Private 

Underpass 

CMP 

9.2 

County 

Grade 

12.0 

Private 

Grade 

12.6 

Private 

Underpass 

Bridge 

13.0 

Private 

Underpass 

CMP 

14.2 

Private 

Grade 

15.6 

Private 

Grade 

18.4 

Private 

Grade 

18.6 

Proposed 

Overpass 

Bridge 

Private 

20.5 

Private 

Grade 

25.5 

Private 

Grade 

26.5 

Private 

Grade 

27.1 

Private 

Grade 

29.9 

County 

Underpass 

Bridge 

35.3 

Private 

Grade 

36.6 

Private 

Grade 

40.3 

County 

Underpass 

Bridge 

41.8 

Private 

Grade 

45.3 

Private 

Grade 

46.6 

Public 

Grade 

47.8 

Public 

Grade 

48.6 

Private 

Grade 

50.3 

Private 

Grade 

51.9 

Private 

Grade 

52.9 

Private 

Grade 

55.5 

Private 

Grade 

57.1 

Private 

Grade 

60.5 

BIA 

Underpass 

Bridge 

61.0 

Public 

Underpass 

CMP 

61.6 

Public 

Underpass 

CMP 

62.1 

Public 

Underpass 

Bridge 

63.9 

Private 

Grade 

64.7 

Public 

Grade 

66.3 

Public 

Underpass 

Bridge 

67.2 

Private 

Grade 

67.8 

Private 

Grade 

SLR  1-5 


Description  of  Proposal 


Table  SLR  1-3  (continued) 


Mile  Post 

TVpe  of  Road 

Type  of  Crossing 

Type  of  Structure 

Pueblo 

Pintado  to  Navajo  Reservation 

0.5 

Public 

Underpass 

CMP 

1.8 

Private 

Grade 

2.8 

Private 

Grade 

7.5 

Private 

Grade 

8.5 

Private 

Grade 

9.9 

Private 

Underpass 

CMP 

11.5 

Private 

Grade 

12.9 

Public 

Underpass 

CMP 

16.8 

Public 

Underpass 

Bridge 

20.8 

State 

Underpass 

Bridge 

22.1 

Private 

Underpass 

CMP 

23.1 

Private 

Grade 

24.1 

Private 

Grade 

25.3 

Private 

Underpass 

CMP 

26.0 

Private 

Grade 

27.0 

Private 

Underpass 

CMP 

30.6 

Private 

Grade 

32.9 

Public 

Underpass 

Bridge 

3^.0 

Private 

Grade 

35. 4 

Public 

Underpass 

CMP 

38.0 

Public 

Underpass 

Bridge 

42.1 

Private 

Grade 

42.8 

Private 

Grade 

Source:  The  At chins on,  Topeka  and  Santa  Pe  Railway  Company,  1978 
Key:  CMP  =  Corrugated  Metal  Pipe 
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Description  of  Proposal 
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x  =  existing  Santa  Fe  Industries  wells 
xx  =  existing  BLM  well 

acx  =  new  wells  to  be  retained  to  serve  facilities 


(4)  minimum  cut  slopes  ranging  from  1:1  to  1:4,  depending 
on  the  material  through  which  the  cut  is  made, 

(5)  fill  slopes  of  1.5:1. 

Track  materials  used  in  construction  would  be  the  same  as 
new  main-line  construction  by  the  Santa  Fe,  including  136- 
pound  continuously  welded  rail  and  pressure-treated  wood  ties. 
(Rail  is  designated  by  its  weight  per  yard.) 


Design  Development 

Most  preconstruction  planning  and  design  for  the  proposed 
railroad  has  been  completed.  Final  design  engineering,  howev¬ 
er,  is  an  ongoing  process  that  would  continue  during  most  of 
the  construction. 


Route  Survey 

The  Santa  Fe  has  surveyed  the  proposed  route.  Prior  to 
construction,  subsurface  investigations  would  be  made  along 
the  route  to  determine  what  type  of  grading,  filling,  and  founda¬ 
tion  preparation  would  be  required  for  specific  sites.  This  would 
involve  the  use  of  a  truck-mounted  drilling  rig,  which  generally 
would  not  require  access  road  preparation. 


Rail  Line  Construction 

Standard  railroad  construction  methods  would  be  employed 
(Figure  SLR  1-1).  Table  SLR  1-5  summarizes  the  necessary 
earthwork  and  Table  SLR  1-6  gives  the  location  of  proposed 
borrow  pits. 

Materials,  equipment  and  personnel  involved  in  construc¬ 
tion  of  the  rail  line  would  use  existing  roads  to  reach  the  work 
sites.  Roads  that  would  receive  most  of  this  traffic  are  State 
Highways  57,  197  and  371,  and  county  roads.  Access  roads 
would  be  cut  from  these  roads  onto  the  right-of-way,  parallel  to 
the  alignment.  They  would  be  exceedingly  primitive,  merely  a 
route  cut  with  a  grader  and  devoid  of  obstacles.  Later,  portions 
of  these  access  roads  would  be  connected  and  graded 
smooth  to  provide  a  permanent,  continuous  work  road  adja¬ 
cent  to  the  railroad. 

Temporary  material  storage  yards  may  be  built  at  strategic 
locations  along  the  line.  These  would  consist  of  an  acre  or  so 
of  the  right-of-way  graded  and  fenced  for  security.  Materials 
and  equipment  needed  for  construction  would  be  shipped  by 
rail  and  truck  for  temporary  storage  and  staging  at  these  yards. 

The  SLR  anticipates  that  contractors  would  construct  most 
of  the  fencing  after  the  railroad  has  acquired  the  right-of-way 
and  other  necessary  permits. 

A  general  contractor’s  work  camp  for  the  south  end  would 
be  established  at  the  existing  trailer  camp  at  Prewitt.  Self- 
supporting  camps  would  be  located  at  Hospah,  Gallo  Wash 
and  possibly  at  Pueblo  Alto.  The  fencing  contractor  would 
probably  move  his  trailers  in  10-mile  increments  along  the 
right-of-way. 

Santa  Fe  rail-crew  camps  would  be  railroad  bunk  cars. 
Initially  the  cars  would  be  placed  on  a  siding  at  Bluewater.  As 
trackage  is  completed,  the  bunk  cars  would  be  moved  to  a 
new  main-line  siding  at  Prewitt  and  then  to  sidings  at  MP  23, 
MP  42  and  MP  55.  The  camp  then  would  be  moved  to  the 
north  leg  of  the  Y  at  Pueblo  Pintado.  The  camp 

would  be  on  spurs  at  MP  10  and  MP  30  on  the  western 
extension.  Engineering  camps  would  be  located  close  to  the 
general  contractor’s  camps. 


Description  of  Proposal 

All  camps  would  have  mess  and  dormitory  facilities.  Food, 
catering  service,  fuel,  work  clothing,  and  miscelianeous  sup¬ 
plies  would  be  obtained  from  the  local  economy.  It  is  possible 
that  local  suppliers  of  quantity  materials  such  as  fencing,  pipe, 
etc.  could  be  successful  bidders. 


Construction  Employment  and  Cost 
Estimates 

The  SLR  estimates  that  construction  for  the  entire  line 
should  take  approximately  30  months.  Operations  over  the  line 
as  far  as  Star  Lake  would  start  approximately  20  to  24  months 
after  construction  begins. 

The  total  estimated  cost  for  this  line  is  approximately  88 
million  dollars.  Table  SLR  1-7  gives  the  number  of  railroad  and 
contractor  employees  involved  in  construction,  together  with 
the  construction  expenditures  on  a  month-by-month  basis. 


RAIL  OPERATIONS  AND 
MAINTENANCE 

Most  operations  over  the  proposed  rail  line  would  be  unit 
coal  trains.  A  unit  train  is  dedicated  to  the  sole  purpose  of 
frequent  round  trips  from  a  specific  point  of  supply  to  a  specific 
point  of  consumption.  The  typical  unit  train  generally  consists 
of  100  gondolas,  of  100  tons  capacity  each  (Figure  SLR  1-2), 
and  hauls  10,000  tons  of  coal  on  the  outward  journey  and 
returns  empty.  Thus,  loading  one  unit  train  per  day  would 
require  over  3.5  million  tons  of  coal  per  year  (Figure  SLR  1-3). 
To  haul  the  estimated  16  million  tons  of  coal  that  would  be 
mined  yearly  as  a  result  of  the  proposed  action  (Chapter  I  of 
the  Regional  Analysis)  would  require  4.5  unit  trains  a  day.  As 
designed,  the  proposed  line  could  accommodate  up  to  10 
round  trips  per  day. 

As  many  as  eight  3,000  horsepower  locomotives  would  be 
part  of  a  typical  unit  train  operating  over  the  proposed  line. 
The  Santa  Fe  expects  that  it  would  use  General  Motors  SD  40 
locomotives,  although  any  similar  locomotive  in  the  Santa  Fe 
fleet  could  operate  over  the  line. 

The  proposed  rail  line  would  be  maintained  by  crews  head¬ 
quartered  at  Santa  Fe’s  offices  in  Gallup.  The  track  would  be 
inspected  and  maintained  in  accordance  with  Federal  regula¬ 
tions  and  Santa  Fe  main-line  standards.  Right-of-way  mainte¬ 
nance  would  consist  mainly  of  weed  control  by  chemical  and 
mechanical  means  similar  to  maintenance  on  the  existing 
Santa  Fe  main  line.  Santa  Fe  presently  uses  Bromocyl  No.  5 
at  a  rate  of  180  gallons  per  mile  per  application  on  its  main 
line  between  Albuquerque  and  Gallup. 

For  the  first  four  or  five  years,  the  section  crew  responsible 
for  maintaining  and  repairing  damage  to  the  track  and  right-of- 
way  would  consist  of  eight  persons.  Thereafter,  the  section 
crew  would  have  to  be  supplemented  by  some  unknown  figure 
as  more  maintenance  is  required  on  an  older  line. 

Train  maintenance,  including  inspection  and  minor  repairs 
of  the  rolling  stock,  would  be  done  at  the  service  and  repair 
facility  near  Prewitt.  Continuous  operations  at  this  facility  would 
ensure  the  inspection  of  every  train  entering  the  branch  line. 
Major  repairs  to  locomotives,  however,  would  be  done  at  exist¬ 
ing  Santa  Fe  repair  facilities. 
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Figure  SLR  1-1. — A  "straddle  buggy"  pulling  continuous  welded  rail  into  position. 

(Photo  courtesy  of  Santa  Fe  Railway.) 


Table  SLR  1-5 


Description  of  Proposal 


EARTHWORK  ESTIMATE  FOR  THE  STAR  LAKE  RAILROAD 


Grading 


Excavation  (Includes  745,000  cu.  yds.  for 
balast  and  rip  rap) 

Borrow 

Embankment  (fill) 


9,546,000  cu.  yds 
408,000  cu.  yds, 
8,222,000  cu.  yds, 


Maximum  height 

of  fill 

53 

feet 

Total 

distance 

of  fills 

greater  than  40  feet 

2,100 

feet 

Maximum  depth  of  cut 

59 

feet 

Total 

distance 

of  cuts  greater  than  40  feet 

5,740 

feet 

Source 

; :  The  Atchison, 

Topeka  and  Santa  Fe  Railway  Company,  1978. 

Table  SLR  1-6 

LOCATION  OF  BORROW  PITS 

MP 

Township 

Range 

Section 

Present  Owner 

Size 

Location 

Prewitt  to  Pueblo  Pintado 

13  N 

10  W 

17 

Tiet  j  en 

983' 

X 

200’ 

7+1440’ 

13  N 

10  W 

5 

Zuni  Mountain  Ranches 

1270’ 

X 

325 ? 

9+1480’ 

14  N 

10  W 

21 

Navarre 

900 f 

X 

250’ 

12+3840’ 

18  N 

9  W 

35 

Phillips  Petroleum 

1300’ 

X 

125' 

39+2280’ 

Pueblo 

Pintado  to  Nava,]  o  Reservation 

21  N 

8  W 

32 

Navajo  Tribal  Fee 

2000’ 

X 

300’ 

4+1880’ 

Source:  The  Atchison,  Topeka  and  Santa  Fe  Railway  Company,  1978 
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Figure  SLR  1-2.— Two-thirds  of  a  unit  coal  train  is  visible  on  this 

(Photo  courtesy  of  Santa  Fe  Railway.) 
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Figure  SLR  1-3. --Coal  loading  operation  at  McKinley  Mine  near  Gallup. 

(Photo  courtesy  of  Santa  Fe  Railway.) 
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Employment 

The  Santa  Fe  Railway  has  indicated  that  the  operation  and 
maintenance  of  the  proposed  rail  line  would  require  the  expan¬ 
sion  of  its  existing  work  force.  Table  SLR  1-8  lists  new  perma¬ 
nent  positions  that  would  be  created  by  this  project  and  esti¬ 
mates  of  the  annual  payroll  for  these  persons. 

To  provide  personnel  to  fill  these  positions,  Santa  Fe  has 
stated  that  it  intends  to  train  and  employ  local  people  for  every 
possible  assignment.  This  will  require  special  training  in  some 
cases. 


Abandonment 

Because  of  the  large  volume  of  coal  projected  for  export 
from  the  region,  it  is  not  possible  to  predict  when  the  line 
would  be  abandoned.  Based  on  projected  coal  traffic,  the  SLR 
estimates  the  useful  life  of  the  railroad  to  be  at  least  35  years. 
During  the  time  that  coal  traffic  exists,  non-coal  traffic  may 
develop  to  the  point  that  the  line  would  be  viable  without  coal 
traffic. 

On  the  other  hand,  after  considering  its  common  carrier 
obligations,  existing  and  projected  levels  of  traffic,  and  the 
overall  profitability  of  the  line,  the  railroad  may  seek  to  aban¬ 
don  the  line. 

If  abandonment  is  approved,  salvageable  track  materials 
and  other  improvements  made  for  the  railroad  would  be  re¬ 
moved  by  salvage  contractors.  Fills,  cuts,  and  culverts  would 
be  left  intact.  The  surface  rights  of  those  parts  of  the  right-of- 


way  owned  by  the  railroad  would  be  sold  or  otherwise  trans¬ 
ferred.  The  parts  of  the  right-of-way  held  as  an  easement  for 
the  railroad  would  revert  to  the  owners  of  the  property.  Bridges 
desired  by  the  new  owner  would  be  left  in  place;  the  remainder 
would  be  salvaged.  The  parties  to  whom  surface  rights  are 
transferred  would  assume  the  responsibility  to  maintain  the 
structures  left  in  the  right-of-way. 

The  Santa  Fe  and  its  subsidiary,  the  SLR,  have  prepared 
extensive  reports  regarding  the  planning,  surveying,  construc¬ 
tion,  operation,  maintenance,  and  abandonment  of  the  pro¬ 
posed  rail  line.  These  reports  are  available  for  public  inspec¬ 
tion  at  the  ICC  in  Washington,  D.C.,  the  BLM,  Albuquerque 
District  Office  in  Albuquerque,  New  Mexico,  and  the  BLM,  New 
Mexico  State  Office  in  Santa  Fe,  New  Mexico. 
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Table  SLR  1-8 

NUMBER  OF  PERMANENT  POSITIONS  AND  ESTIMATED  PAYROLL  1/ 


Operation 


Number -of  Employees_ Annual  Payroll 


Unit  train  operations  20 

Maintenance  of  rolling  stock  8 

Maintenance  of  right-of-way  8-10 

TOTAL  36-38 


$360,000 

100,000 

100,000 

$560,000 


Source:  Atchison,  Topeka  and  Santa  Fe  Railway  Company,  1977- 

1/  This  is  an  estimate  based  on  the  best  available  information.  Actual 
figures  depend  on  final  destination  of  the  coal. 
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CHAPTER  II 

DESCRIPTION  OF  THE  ENVIRONMENT 


EXISTING  RAILROAD 
PROPOSED  RAILROAD 
WEST  ALTERNATIVE  ROUTE 

CHACO  CANYON 
NATIONAL  MONUMENT 


R12W  R  1 1  W  R10W 

MAP  SLR  11-1.  TOPOGRAPHY  ALONG  THE  PROPOSED  STAR  LAKE 

RAILROAD. 


CHAPTER  II  -  DESCRIPTION  OF  THE  ENVIRONMENT 


This  chapter  describes  the  physical,  biological  and  cultural 
resource  values  that  constitute  the  environment  in  which  the 
Star  Lake  Railroad  would  be  built.  The  description  focuses  on 
environmental  details  most  likely  to  be  affected  by  the  railroad 
and  other  resulting  developments. 


GEOLOGIC  SETTING 


Topography 

The  junction  of  the  Star  Lake  Railroad  and  the  main  line  of 
the  Atchinson,  Topeka  and  Santa  Fe  Railroad  is  in  a  broad 
valley  at  Prewitt  (Map  C).  The  SLR  extends  about  5  miles 
southeast  from  this  junction,  then  turns  northward  up  and  out 
of  the  valley.  The  railroad  climbs  from  an  altitude  of  6,740  feet 
at  the  junction  to  7,394  feet  at  its  highest  point,  about  1 7  miles 
from  the  junction.  The  topography  is  generally  one  of  broad, 
gently  rolling  areas  of  alluvium  and  shale  spotted  with  sand¬ 
stone-capped  mesas  (Map  11-1).  About  26  miles  from  the  junc¬ 
tion,  the  railroad  climbs  to  the  Continental  Divide  and  follows  it 
for  almost  25  miles.  The  topography  here  is  generally  low  relief 
with  no  large  drainages.  The  route  crosses  Chaco  Mesa 
through  Pueblo  Pintado  Canyon,  the  site  of  a  pipeline  (Shell  Oil 
Co.),  telephone  line,  and  paved  road  (BIA  Route  9).  The 
canyon  walls  are  steep,  but  the  canyon  floor  is  about  1,000 
feet  wide  throughout  its  length.  North  of  Pueblo  Pintado 
Canyon  the  route  splits,  one  branch  going  eastward  toward 
Star  Lake,  the  other  westward  toward  Bisti.  The  east  branch 
goes  through  gently  rolling  shale  and  alluvium  that  is  dissected 
slightly  by  the  upper  part  of  Chaco  Wash.  The  climb  over  the 
10-mile  route  is  only  about  150  feet.  The  west  branch  follows 
Chaco  Wash  for  about  3  miles,  then  trends  northwest  away 
from  it.  The  entire  west  branch  crosses  broad  areas  of  low 
relief.  Shale,  the  predominant  rock  type,  is  crossed  by  broad, 
shallow  stream  courses.  The  largest  of  these  ephemeral 
streams  are  Escavada  and  De-na-zin  Washes.  These  generally 
west-  or  southwest-draining  streams  are  tributary  to  Chaco 
Wash.  The  lowest  altitude  of  the  railroad  is  5,806  feet  at  De- 
na-zin  Wash,  about  four  miles  east  of  where  the  railroad  would 
end  at  the  Navajo  Indian  Reservation  boundary. 


Stratigraphy 

The  strata  exposed  along  the  route  of  the  proposed  rail¬ 
road  are  chiefly  Mesozoic  age  sandstone  and  shale  (Map  SLR 
11-2)  These  units  are  shown  on  the  San  Juan  Basin  time- 
stratigraphic  nomenclature  chart  (Figure  11-1  of  the  Regional 
Analysis  section  of  this  repor^.The  oldest  rocks  are  of  Jurassic 
age  and  consist  of  1 ,000  to  1 ,500  feet  of  sandstone,  siltstone, 
mudstone,  and  claystone  with  minor  limestone  and  gypsum. 
Jurassic  units  include  the  Entrada  Sandstone,  the  Todilto  Li¬ 
mestone,  the  Summerville  Formation,  the  Bluff  Sandstone,  and 
the  Morrison  Formation. 

The  thick  sequence  of  Cretaceous  strata,  totaling  about 
6,000  feet,  that  overlies  the  Jurassic  strata  is  mainly  composed 
of  sandstone  and  shale,  with  abundant  coal  in  the  upper  part. 
The  basal  Cretaceous  unit  is  the  Dakota  Sandstone.  Overlying 
the  Dakota  are  the  Mancos  Shale,  the  Gallup  Sandstone,  Cre¬ 
vasse  Canyon  Formation,  the  Menefee  Formation,  the  Cliff 
House  Sandstone,  the  Lewis  Shale,  the  Pictured  Cliffs  Sand¬ 
stone,  and  the  Fruitland  Formation. 

Quaternary  deposits  overlying  the  Mesozoic  rocks  include 
lava  flows  (as  much  as  120  feet  of  black  scoriaceous  and 


prophyritic  basalt),  alluvium  (30  or  more  feet  of  sand  and  silt 
with  clasts  of  sandstone  from  local  bedrock  or  of  rocks  from 
distant  sources  let  down  from  high  gravel  sheets  now  eroded 
away),  sand  dune  deposits,  landslide  deposits,  and  deeply 
weathered  shale  and  mudstone.  A  brief  description  of  these 
formations  is  given  on  the  back  of  Map  D. 


Structure 

Bedding  in  the  Mesozoic  rocks  dips  1°  to  5°  to  the  north¬ 
east  toward  the  center  of  the  San  Juan  Basin.  Local  variations 
in  direction  are  believed  to  be  caused  by  different  rates  of 
compaction,  and  to  drag  along  faults.  Normal  faults  striking 
north  to  east  intersect  the  proposed  route  between  10  and 
28.5  miles  north  of  the  Santa  Fe  main  line  (Map  SLR  11-2).  The 
faults  rarely  have  displacements  larger  than  1 00  feet.  They  are 
as  much  as  3  miles  long  and  cut  all  rocks  older  than  the 
Menefee  Formation.  These  faults  are  Cretaceous  age  or  youn¬ 
ger,  but  are  older  than  Quaternary  (inactive  over  the  last  mil¬ 
lion  years).  Steep  joints  in  the  Mesozoic  rocks  strike  north, 
northeast  and  east. 


Geologic  Hazards 

Swelling  clays,  which  could  cause  foundation  problems, 
occur  in  most  of  the  shaly  formations,  and  rockfalls  are  possi¬ 
ble  where  thick  sandstones  overlie  shale  in  cliff  faces,  as  in 
Pueblo  Pintado  Canyon. 

In  the  Ambrosia  Lake  uranium-mining  district,  subsidence 
has  occurred  over  some  mined-out  areas.  The  proposed  route 
is  2,300  feet  northwest  of  mining  operations  in  sec.  22,  T.  14 
N.,  R.  10  W.;  2,000  feet  west  of  operations  in  sec.  15;  and  800 
feet  west  of  the  suspended  operations  in  sec.  10.  The  closest 
subsidence  area  is  about  a  mile  east  of  the  proposed  line 
(Map  SLR  11-2). 


Paleontology 

The  railroad  would  be  located  in  areas  of  minor  local  relief. 
There  are  few  fossil-bearing  rock  exposures  within  the  pro¬ 
posed  right-of-way;  consequently,  an  effort  was  made  to  obtain 
the  best  possible  data  on  fossil  materials  by  surveying  the 
areas  bordering  the  right-of-way.  Two  surveys,  one  by  the 
University  of  New  Mexico  under  the  direction  of  Drs.  Kues, 
Froelich,  and  Schiebout  (1977),  and  one  by  the  Museum  of 
Northern  Arizona  under  the  direction  of  Mr.  William  Breed  (in 
SLR’s  submittal  to  the  BLM),  found  34  localities  near  or  within 
the  proposed  right-of-way.  These  localities  consist  primarily  of 
Cretaceous  fossil  wood,  leaves,  marine  and  freshwater  inverte¬ 
brates,  scattered  vertebrate  remains,  and  scattered  Jurassic 
leaves  and  vertebrate  remains. 


Mineral  Resources 

Mineral  industry  activities  are  an  important  part  of  the  econ¬ 
omy  of  the  ES  Region,  although  the  amount  of  land  involved  is 
minor.  Several  mineral  industries  are  located  along  the  pro¬ 
posed  route  of  the  SLR. 
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GENERALIZED  GEOLOGY  IN  THE  AREA  OF  THE  FRUITLAND  COAL  LOAD  CORRIDOR 

Quaternary 

Qal  Alluvium 

Qb  Basalt 

Tertiary 

Tsj  San  Jose  Formation 

Tn  Nacimiento  Formation 

Tertiary  and  Cretaceous 

Tkoa  Ojo  Alamo  Sandstone 

Cretaceous 

Kkf  Kirtland  Shale  and  Fruit  land  Formation 

Kpc  Pictured  Cliffs  Sandstone 

K1  Lewis  Shale 

Kch  Cliff  House  Sandstone 

Kmf  Menefee  Formation 

Kpl  Point  Lookout  Sandstone 

Km  Mancos  Shale 

Kcc  Crevasse  Canyon  Formation 

Kg  Gallup  Sandstone 

Kd  Dakota  Sandstone 

Jurassic 

Jm  Morrison  Formation 

Jsr  San  Rafael  Group 

Triassic 


Tr  Triassic  undivided 
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Existing  Environment 

Coal 

The  railroad  would  cross  the  coal-bearing  units  in  the 
Dakota  and  Gallup  Sandstone  and  the  Crevasse  Canyon,  Men- 
efee,  and  Fruitland  Formations.  However,  only  the  upper  part 
of  the  Crevasse  Canyon  Formation  and  the  Menefee  and  Fruit- 
land  Formations  contain  significant  quantities  of  coal  in  the 
area  of  the  proposed  railroad.  The  railroad  would  cross  the 
upper  part  of  the  Crevasse  Canyon  Formation  (Gibson 
Member)  between  mileposts  23  and  26.  No  interest  has  been 
shown  so  far  in  mining  coal  in  this  area.  Coal  in  the  Menefee 
Formation  would  be  crossed  between  mileposts  30  and  33,  at 
the  site  of  the  potential  South  Hospah  Mine.  The  railroad 
would  run  parallel  to  and  just  south  of  most  of  the  commercial 
coal  in  the  Fruitland  Formation  between  Star  Lake  and  Bisti 
(Map  SLR  11-2). 


Oil  and  Gas 

The  railroad  would  cross  the  Walker  Dome  oil  field,  an 
abandoned  two-well  field,  five  miles  north  of  Ambrosia  Lake.  At 
Hospah  the  railroad  would  pass  about  a  mile  from  the  active 
Hospah  Oilfield.  The  railroad  also  would  cross  various  undeve¬ 
loped  oil  and  gas  leases  and  several  pipelines. 


Uranium 

Near  its  junction  with  the  Santa  Fe  main-line,  the  railroad 
would  cross  the  Grants  mineral  belt,  which  produces  most  of 
the  uranium  in  the  U.S.  The  proposed  route  skirts  mines  at  the 
west  end  of  the  Ambrosia  Lake  district,  passing  about  800  feet 
west  of  the  nearest  mine.  The  railroad  also  would  cross  many 
undeveloped  mining  claims. 


CLIMATE 

The  semi-arid  nature  and  the  large  elevation  differential  of 
the  area  through  which  the  SLR  would  run  cause  temperatures 
to  vary  considerably.  Average  annual  temperatures  range  from 
about  45°F  to  about  49°F  with  extremes  ranging  from  -15°F  to 
the  mid-90’s. 

The  growing  season  varies  with  altitude  and  is  approximate¬ 
ly  150  days  in  the  valleys  and  160  days  on  the  plateaus.  The 
first  fall  freeze  occurs  in  early  October  and  the  last  spring 
freeze  occurs  by  mid-May. 

Annual  average  precipitation  in  the  area  ranges  from  8.7 
inches  to  10.5  inches  and  average  annual  snowfall  ranges 
from  20  inches  to  34  inches. 

Evaporation  is  greatest  during  the  dry,  windy  spring  months 
and  least  during  the  winter  months.  Average  annual  pan  evap¬ 
oration  ranges  from  about  67  inches  to  about  71  inches. 

Mixing  depths  and  ventilation  are  quite  variable  on  a  diurnal 
basis  as  well  as  on  a  seasonal  basis.  Morning  mixing  depths 
and  ventilation  values  are  low  throughout  the  year,  increasing 
noticeably  during  the  afternoon,  particularly  during  the  spring 
and  summer.  In  general,  the  lowest  mixing  depths  and  ventila¬ 
tion  values  occur  during  the  winter. 

Surface  winds  in  the  area  result  from  a  mixture  of  synoptic- 
scale  and  terrain-induced  effects.  The  prevailing  surface  wind 
direction  is  west-southwesterly,  with  the  strongest  winds  occur¬ 
ring  during  the  spring,  and  the  lightest  winds  occurring  during 
the  winter.  Sustained  winds  of  84  mph  can  be  expected  once 
every  100  years,  and  winds  of  81  mph  can  be  expected  every 
50  years. 


The  upper  winds,  which  may  occasionally  transport  pollut¬ 
ants  for  long  distances,  are  stronger  than  surface  winds  be¬ 
cause  of  the  absence  of  friction.  Normally,  the  upper  air  winds 
are  westerly. 

A  combination  of  low  mixing  heights  and  light  transport 
winds  occasionally  persists  over  the  region  for  an  extended 
period  of  time,  causing  periods  of  poor  dispersion  most  fre¬ 
quently  during  the  winter,  but  also  occur  during  the  summer 
and  fall.  Poor  dispersion  conditions  are  infrequent  during  the 
spring  because  of  strong  transport  winds  and  frequent  air 
mass  changes. 

The  area  seldom  experiences  severe  storms.  Duststorms 
and  thunderstorms  with  strong,  gusty  winds  and/or  hail  occa¬ 
sionally  occur  during  the  late  spring  and  summer.  A  more 
detailed  discussion  of  the  climate  is  in  the  Regional  Analysis. 


AIR  QUALITY 

No  ambient  air  quality  data  are  available  for  the  vicinity  of 
the  railroad.  The  total  suspended  particle  (TSP)  concentrations 
measured  at  Star  Lake  are  assumed  to  be  representative  of 
the  air  quality  in  the  area  through  which  the  railroad  would  run. 
The  annual  mean  concentration  of  27  micrograms  per  cubic 
meter  (ug/m3)  is  less  than  half  the  Federal  secondary  and 
State  air-quality  standards.  The  maximum  24-hour  concentra¬ 
tion  observed  at  Star  Lake  is  214  ug/m3;  however,  the  second 
highest  24-hour  concentration  is  67  ug/m3,  which  is  well  below 
the  Federal  secondary  and  State  air  quality  standards. 

The  TSP  background  concentrations  for  the  annual  and  24- 
hour  averages  is  assumed  to  be  27  ug/m3.  Other  pollutant 
concentrations  in  the  central  sub-area  of  the  ES  Region  are 
discussed  in  the  Regional  Analysis.  These  include  sulfur  diox¬ 
ide,  carbon  monoxide,  nitrogen  dioxide,  non-methane  hydrocar¬ 
bons,  photochemical  oxidants,  sulfate  and  nitrate  particulates, 
and  trace  elements.  Concentrations  of  regulated  pollutants  are 
low  in  comparison  to  State  or  Federal  standards. 

Visibility  in  the  area  is  good,  with  an  annual  average  of  at 
least  35  miles.  Greatest  visibility  occurs  during  the  summer 
and  least  during  the  winter. 


WATER  RESOURCES 


Ground  Water 

Nearly  all  the  geologic  formations  that  would  be  crossed  by 
the  railroad  (Map  SLR  11-2)  yield  water  to  wells,  as  discussed  in 
the  Regional  Analysis,  although  the  amounts  generally  are 
small  (less  than  20  gallons  per  minute  (gal/min).  Most  of  the 
wells  along  the  proposed  route  obtain  water  from  one  of  the 
bedrock  aquifers  and  are  several  hundred  feet  deep.  Only 
where  it  crosses  Chaco  Wash  and  its  major  tributaries  does 
the  route  approach  areas  where  shallow  wells  obtain  water 
from  the  alluvium.  These  wells  generally  are  less  than  20  feet 
deep,  and  the  water  level  is  within  10  feet  of  the  land  surface. 

Heaviest  withdrawals  of  ground  water  along  the  route  are  in 
the  Ambrosia  Lake  area,  where  many  of  the  uranium  mines  in 
the  Westwater  Canyon  Member  of  the  Morrison  Formation 
have  to  be  dewatered.  As  much  as  3,000  gal/min  are  pumped 
from  some  of  the  shafts.  Some  of  this  water  is  used  during  the 
milling  process;  the  rest  is  discharged  into  nearby  washes. 

The  only  public  supply  wells  along  the  route  are  at  Pueblo 
Pintado,  where  five  wells  pump  water  from  either  the  Cliff 
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House  Sandstone,  the  Menefee  Formation,  or  both.  The  rest 
of  the  wells  along  the  route  are  used  for  domestic  and  stock 
water.  Table  SLR  I-4A  summarizes  the  proposed  sources  of 
water  for  construction  and  operation  of  the  SLR. 


Surface  Water 

The  proposed  railroad  starts  on  the  eastern  side  of  the 
Continental  Divide,  follows  the  Divide  for  about  25  miles  and 
terminates  on  the  western  side.  The  eastern  drainage  is  in  the 
Rio  San  Jose  basin,  which  is  tributary  to  the  Rio  Puerco  and 
thence  tributary  to  the  Rio  Grande.  The  western  drainage  is  in 
the  Chaco  River  basin,  which  is  tributary  to  the  San  Juan  River 
and  thence  tributary  to  the  Colorado  River.  The  drainage  pat¬ 
tern  (Map  C)  and  downstream  order  along  the  proposed  route 
is  as  follows: 

Rio  Puerco  basin 

Arroyo  Chico  basin 

Canada  Marcelica 

Canada  Milpitas 

Rio  San  Jose  basin 

San  Mateo  Creek  basin 

Arroyo  del  Puerto  basin 
Martin  Draw 

San  Juan  River  basin 
Chaco  River 

Chaco  Wash 

Unnamed  tributary  no.  1 
Burning  Bridge  Wash 
Canada  Aland. t  a 
Fajada  Wash 
Gallo  Wash 
Escavada  Wash 
Betonnie  Tsosie  Wash 
Kimbeto  Wash 
Ah-shi-sle-pah  Wash 
Tsaya  Canyon 
De-na-zin  Wash 

Mitchell  Draw,  in  the  Rio  San  Jose  basin,  would  not  be 
crossed  by  the  SLR,  but  the  service  facility  at  Prewitt  would  be 
built  in  its  flood  plain. 

All  streams  crossing  the  proposed  railroad  are  ephemeral, 
streamflow  usually  occurring  in  response  to  short-duration, 
high-intensity  storms.  Limited  streamflow  data  are  available  in 
the  vicinity  of  the  railroad.  Several  gaging  stations  have  recent¬ 
ly  been  established  on  nearby  streams  but  sufficient  data  are 
not  yet  available  to  determine  the  streamflow  characteristics. 
Estimates  of  the  flood  frequency  for  all  stream  crossings  of  the 
railroad  have  been  made  by  the  SLR  (written  commun.,  1977). 
Selected  values  are  shown  in  Table  SLR  11-1. 

Table  SLR  11-2  lists  the  number  of  stream  crossings  by  size 
of  drainage  area  for  various  segments  of  the  route.  Of  284 
crossings,  1 2  are  major  (drainage  area  greater  than  1 0  square 
miles)  and  will  require  large  structures.  There  will  be  an  aver¬ 
age  of  one  drainage  structure  every  0.4  mile  of  railroad. 

The  12  major  streams  that  cross  the  railroad  route  have 
channels  that  range  from  the  sharp-sided,  narrow  and  deep  to 
wide  and  shallow.  All  these  channels  have  beds  composed  of 
sand  and  gravel.  The  medium-sized  streams  generally  have 
the  sharp-sided  erosion  channels.  Most  of  the  small  streams 
do  not  have  a  defined  channel,  and  are  merely  lower  areas. 


Existing  Environment 

There  are  three  small  stock  ponds  within  or  immediately 
adjacent  to  the  proposed  right-of-way  and  another  six  to  eight 
within  2,000  feet.  All  these  ponds  are  manmade  and  are  less 
than  five  acres  in  size.  Because  of  sedimentation,  the  expect¬ 
ed  life  of  these  ponds  is  less  than  1 5  years. 


Water  Quality 

No  analyses  of  the  chemical  quality  of  the  surface  water 
are  available  for  the  area  that  would  be  crossed  by  the  rail¬ 
road.  However,  the  few  analyses  available  for  northwest  New 
Mexico  indicate  that  the  surface  water  along  the  route  would 
contain  300  to  7,000  milligrams  per  liter  (mg/L)  of  total  dis¬ 
solved  solids.  The  specific  conductance  would  range  from  500 
to  10,000  micromhos  per  centimeter.  The  predominant  ions 
would  be  sodium  (100  to  3,000  mg/L),  bicarbonate  (200  to 
1,200  mg/L)  and  sulfate  (50  to  400  mg/L). 

The  quality  of  the  water  in  the  bedrock  aquifers  is  generally 
good  near  their  areas  of  outcrop,  and  deteriorates  with  dis¬ 
tance  from  the  outcrop,  becoming  fair  for  stock  and  marginally 
suitable  for  domestic  use.  The  quality  of  water  in  the  alluvium 
generally  is  better  than  that  in  the  bedrock  and  is  similar  to 
that  of  the  surface  water. 


Sediment 

No  data  on  sediment  discharges  are  available  for  the  rail¬ 
road  route.  From  other  studies  it  is  estimated  that  the  annual 
sediment  discharge  for  the  route  should  average  between  0.1 
and  0.8  acre-feet  per  square  mile  per  year. 

The  proposed  route  crosses  many  areas  highly  susceptible 
to  accelerated  erosion.  About  22  miles  (27  percent)  of  the 
main  route  and  all  of  the  extension  from  Pueblo  Pintado  to  the 
Navajo  Reservation  involve  such  areas. 


SOILS 

A  general  soil  map  was  prepared  for  San  Juan  County 
(Maker,  Keetch  and  Anderson,  1973)  and  for  McKinley  County 
(Maker,  Bullock  and  Anderson,  1974)  by  the  New  Mexico  Agri¬ 
cultural  Experiment  Station  in  cooperation  with  the  Water  Re¬ 
sources  Research  Institute  and  the  Soil  Conservation  Service. 
The  soil  associations  were  mapped  at  a  level  designed  to 
provide  information  for  general  planning  and  potential  limita¬ 
tions  for  use.  Additional  soils  information  was  submitted  by  the 
Santa  Fe  in  support  of  their  proposal  for  the  SLR,  as  shown  in 
Map  SLR  11-3.  Table  B-18,  in  Appendix  B,  provides  descriptive 
information  for  the  major  soils  in  each  of  the  mapping  units. 
Supplemental  information  is  on  file  at  the  Albuquerque  District 
Office  of  the  BLM. 

The  soils  range  in  texture  from  fine  sand  to  clay,  and  the 
depth  to  bedrock  ranges  from  zero  to  greater  than  sixty 
inches.  The  permeability  is  slow  to  moderately  rapid  and  the 
soils  are  moderately  to  highly  susceptible  to  erosion  if  vegeta¬ 
tion  is  removed  and  topsoil  disturbed.  Badland,  Farb,  Persayo, 
Rockland,  Sheppard,  and  Travessilla  soils  have  high  erosion 
hazards  when  disturbed.  Badland,  Chipita,  Doak,  Lohmiller, 
Moriarity,  Persayo,  Prewitt,  and  Thunderbird  soils  are  fine  tex¬ 
tured,  having  high  clay  contents  and  high  shrink-swell  poten¬ 
tials.  Other  limitations  of  soils  of  the  area  include  high  sodic 
and  soluble  salt  conditions  of  Badland,  Farb  and  Fluvent  soils. 
Billings,  Chipita,  Lohmiller,  Palma,  Penistaja,  and  Prewitt  soils 
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FLOOD-FREQUENCY  DISCHARGE  ESTIMATES 


Existing  Environment 
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Source:  Route  stationing  and  frequency  data  from  Star  Lalce  Railroad  Company. 


Existing  Environment 


Table  SLR  I 1-2 

NUMBER  OF  STREAM  CROSSINGS  OF  THE  STAR  LAKE  RAILROAD 
LISTED  BY  SIZE  OF  DRAINAGE  AREA 


Route  Stationing 

0.01  -  0.1 
square  mile 

Number 
0.1  -  1.0 
square  mile 

of  Crossings 

1.0  -  10.0 
square  miles 

10 

square  miles 

Prewitt  to 

Pueblo  Pintado 

0+00-600+00 

2 

8 

6 

0 

600+00-1200+00 

16 

15 

2 

0 

1200+00-1800+00 

6 

16 

1 

2 

1800+00-2^00+00 

27 

10 

0 

0 

2-400+00-3000+00 

26 

14 

4 

0 

3000+00-End 

10 

18 

8 

1 

Pueblo  Pintado  to  Navajo  Reservation 

0+00-600+00 

16 

7 

4 

3 

600+00-1200+00 

6 

10 

1 

3 

1200+00-1800+00 

2 

16 

2 

2 

l800+00-End 

2 

13 

2 

1 

Total 

113 

127 

32 

12 
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MAP  SLR  11-3.  SOIL  ASSOCIATIONS  ALONG  THE  PROPOSED 

STAR  LAKE  RAILROAD. 


8LR  H-8 


Existing  Environment 


Legend  for  Map  SLR  II- 3 

SOIL  ASSOCIATIONS  ALONG  THE  PROPOSED  STAR  LAKE  RAILROAD 
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Penistaja  -  Sheppard  -  Rockland 

Persayo  -  Billings  -  Badland 

Las  Lucas  -  Litle  -  Persayo 

Travessilla  -  Rockland 

Travessilla  -  Persayo  -  Rockland 

Persayo  -  Camborthids 

Persayo  -  Billings 

Rockland  -  Billings 

Chipeta  -  Sheppard  -  Shiprock 

Penistaja  -  Sheppard  -  Palma 

Lohmiller  -  San  Mateo 

Moriarty  -  Prewitt 

Hagerman  -  Travessilla 

Rockland  -  Bond 

Prieta  -  Thunderbird 

Doak  -  Shiprock 

Badland  -  Rockland 

Camborthids  -  Farb 

Persayo  -  Lohmiller 

Rockland  -  Travessilla 

Billings  -  Badland 
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are  of  low  strength,  and  embankments  are  subject  to  piping. 
Table  B-19,  in  Appendix  B,  provides  interpretation  for  selected 
uses  of  the  major  soils  occurring  within  the  area. 

Lohmiller-San  Mateo  soil  associations  occur  in  stream  val¬ 
leys  and  floodplains  and  are  moderately  to  highly  susceptible 
to  erosion,  as  shown  by  numerous  deep  cuts  and  gullies.  The 
presence  of  recent  sand  dunes  in  the  northern  part  of  the  area 
indicates  that  wind  erosion  is  a  hazard  along  Chaco  Wash  and 
some  of  its  tributaries.  Collapsible  soils  are  evident  along  tribu¬ 
tary  drainages  susceptible  to  deposition  by  sheet  flow  or  flood¬ 
ing.  Hagerman-Travessilla  and  Persayo-Lohmiller  soils  appear 
to  be  the  least  suitable  as  a  source  of  fill  material  due  to  the 
presence  of  low-strength  plastic  clays.  Preliminary  investiga¬ 
tions  by  the  SLR  have  shown  that  the  proposed  borrow  pits 
contain  suitable  material  for  fill. 


VEGETATION 

The  proposed  railroad  would  traverse  five  types.  These  are 
grassland,  sagebrush,  barren,  pinyon-juniper,  and  saltbush 
greasewood.  The  types  in  the  vicinity  of  the  proposed  route 
are  illustrated  in  Map  SLR  11-4.  For  a  detailed  discussion  of 
these  vegetation  types  see  Chapter  II  of  the  Regional  Analysis. 

The  vegetation  along  the  southern  part  of  the  proposed 
route  consists  of  grasslands  on  the  lower  and  more  gently 
sloping  sites,  with  pinyon-juniper  occupying  most  mesa  tops 
and  hillsides.  There  are  some  very  steep  slopes  (30-60  per¬ 
cent)  on  which  the  waste  vegetation  type  occurs.  Scattered 
junipers  occur  in  grasslands  adjacent  to  hills,  and  there  are 
many  small  intrusions  of  dominant  pinyon-juniper  into  grass¬ 
land  sites  having  shallow  soils  and  moderate  slopes. 

The  grasslands  resemble  the  shortgrass  plains  vegetation 
because  of  the  dominance  of  galleta  and  blue  grama  through¬ 
out  the  major  part.  In  low  areas  adjacent  to  drainageways, 
rubber  rabbitbrush  is  growing  in  association  with  the  grasses 
and  is  the  dominant  plant  species  on  small  areas.  Past  distur¬ 
bances  of  the  grassland  such  as  overgrazing  have  resulted  in 
increased  density  of  shrubs,  mainly  Greenes  rabbitbrush. 

The  pinyon-juniper  type  is  dominated  by  pinyon  pine  and 
one-seed  juniper.  The  primary  understory  species  are  blue 
grama  and  Greenes  rabbitbrush  with  some  galleta  and 
threeawn. 

North  of  Chaco  Mesa  the  proposed  route  runs  through  an 
area  of  broad  expanses  of  the  sagebrush  type.  Areas  along 
drainageways  and  depressions  in  this  area  are  occupied  by  a 
saltbush-greasewood  complex.  Small  areas  of  grassland  occur 
within  the  sagebrush  type.  These  grassland  sites  are  generally 
associated  with  finer  textured  soils. 

Big  sagebrush  is  the  dominant  shrub  throughout  most  of 
the  sagebrush  type,  but  Greenes  rabbitbrush  is  present  in 
some  localities.  Understory  grasses  most  frequently  encoun¬ 
tered  in  this  type  include  galleta,  blue  grama  and  alkali  saca- 
ton.  The  dominant  plant  species  in  the  saltbush-greasewood 
complex  are  fourwing  saltbush  and  black  greasewood.  In  many 
areas  big  sagebrush  and  Greenes  rabbitbrush  are  intermingled 
with  the  dominant  shrub  species.  The  predominant  understory 
grass  species  include  western  wheatgrass,  blue  grama,  and 
galleta.  The  annual  forb,  Russian  thistle,  becomes  a  major 
component  of  this  vegetative  type  during  its  season  of  growth. 
Grassland  sites  within  the  sagebrush  type  are  occupied  by  the 
clay  upland-grass  complex.  On  these  sites,  alkali  sacaton,  blue 
grama,  and  galleta  are  the  dominant  species. 

The  western  part  of  the  proposed  route  extends  beyond 
the  sagebrush  type  into  a  predominantly  grassland  area.  This 
grassland  differs  from  those  at  the  southern  part  of  the  pro¬ 


posed  route  because  of  the  inclusion  of  alkali  sacaton,  sand 
dropseed,  and  Indian  ricegrass  as  codominants  with  the  galleta 
and  blue  grama.  Also,  there  is  a  greater  content  of  scattered 
fourwing  saltbush  shrubs  in  the  grassland. 

The  areas  along  drainageways  within  the  grassland  are 
occupied  by  a  saltbush-greasewood  complex  similar  to  those 
described  above.  The  major  differences  are  the  absence  of 
sagebrush  in  the  shrub  component  and  very  low  density  of 
perennial  grasses  as  understory  species  where  this  type 
occurs. 

There  are  small  areas  in  the  grasslands  along  and  near  the 
western  part  of  the  proposed  route  of  the  barren  vegetation 
type.  The  vegetation  in  this  type  consists  of  scattered  shads- 
cale  shrubs  on  the  hills  and  slopes  and  thin  stands  of  grasses 
and  forbs  along  the  drainageways. 


Endangered  or  Threatened  Plants 

Surveys  (Spellenberg,  1976;  Martin,  et  al.,  1978)  of  the 
area  through  which  the  railroad  would  run  found  no  plants 
proposed  for  endangered  and  threatened  status  in  the  Federal 
Register  (vol.  40,  no.  117,  July  1,  1975;  vol.  41,  no.  127,  June 
16,  1976)  or  listed  as  endangered  and  threatened  by  the  State 
of  New  Mexico. 


WILDLIFE 

The  following  discussion  of  the  wildlife  along  the  proposed 
railroad  route  is  based  upon  records  from  approximately  300 
sightings,  plus  published  literature  on  animal  species  known  to 
occur  within  the  proposed  rail  corridor  (Findley,  et  al.,  1975; 
Peterson,  1961;  Robbins,  et  al.,  1966;  Stebbins,  1966);  person¬ 
al  communications  with  the  U.S.  Fish  and  Wildlife  Service  and 
the  New  Mexico  Department  of  Game  and  Fish;  reports  or 
investigations  of  other  projects  within  the  same  ES  Region 
(National  Park  Service,  1975a;  Bureau  of  Reclamation,  1976a, 
d,  e,  and  f),  information  obtained  from  Chaco  Canyon  National 
Monument;  and  VTN  field  observations  and  reports  (VTN, 
1976a). 


Mammals 

Habitat/species  relationships  for  the  40  species  of  mam¬ 
mals  known  to  occur  within  and  adjacent  to  the  proposed  rail 
corridor  are  contained  in  Table  SLR  11-3.  Of  these,  17  mam¬ 
mals  were  observed,  tracked  or  trapped  in  the  study  area.  The 
blacktail  jackrabbit,  desert  cottontail,  Colorado  chipmunk,  and 
whitetail  antelope  squirrel  were  observed  most  frequently 
throughout  the  proposed  rail  corridor.  The  jackrabbit  was  found 
in  all  habitat  types,  the  cottontail  was  observed  in  all  habitats 
but  the  grama-galleta,  the  antelope  squirrel  was  observed  in 
the  grama-galleta  and  saltbush  habitats,  and  the  Colorado 
chipmunk  appeared  primarily  in  the  pinyon-juniper  habitat.  Two 
established  prairie  dog  colonies  have  been  reported  along  the 
right-of-way  corridor  in  grama-galleta  and  saltbush  habitats. 

Results  of  a  small-mammal  trapping  study  were  too  low  to 
be  of  value  in  estimating  population  sizes.  Trapping  success 
ranged  from  five  percent  in  the  grama-galleta  community  to  10 
percent  in  big  sagebrush,  with  an  overall  success  of  seven 
percent  (22  animals  caught  in  315  trap-nights). 

Carnivore  tracks  were  observed  in  several  areas  along  the 
proposed  railroad  route.  The  number  of  such  carnivores  as 
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Table  SLR  II-3 


SPECIES/HABITAT  RELATIONSHIPS  FOR  MAMMALS 


IN  THE  PROPOSED  RAIL  CORRIDOR 


1/ 


Scientific  Name 


Common  Name 


Habitat  TypeL/ 
PJ  GG  S  BS 


Order  Chiroptera 

Family  Vespertilionidae 
Myotis  leibii 
Pipistrellus  hesperus 
Eptesicus  fuscus 
Antrozous  pallidus 

Order  Lagomorpha 
Family  Leporidae 

*  Sylvilagus  auduboni 

*  Lepus  califomicus 

Order  Rodent ia 
Family  Sciuridae 
Eutamias  dorsalis 

*  Eutamias  quadrivittatus 

*  Ammospermophilus 

leucurus 

Spermophilus  spilosoma 

*  Spermophilus  variegatus 

*  Cynomys  gunnisoni 

Family  Geomyidae 

*  Thomomys  bottae 

Family  Heteromyidae 

*  Perognathus  flavus 
Perognathus  flavescens 
Dipodomys  ordii 

*  Dipodomys  spectabilis 

Family  Cricetidae 
Re  i 1  hr odont omy s 
megalot is 

Peromyscus  crinitus 

*  Peromyscus  maniculatus 
Peromyscus  boylii 
Peromyscus  truei 

*  Onychomys  leucogaster 
Neotoma  albigula 
Neotoma  stephensi 
Neotoma  mexicana 
Neotoma  cinerea 

*  Neotoma  sp. 

Microtus  mexicanus 


Bats 

Small-footed  Myotis 
Western  Pipistrelle 
Big  Brown  Bat 
Pallid  Bat 

Rabbits  and  Hares 

Desert  Cottontail 
Black-Tailed  Jackrabbit 

Squirrels,  Mice  &  Rats 

Cliff  Chipmunk 
Colorado  Chipmunk 
White-tail  Antelope  Squirrel 

Spotted  Ground  Squirrel 
Rock  Squirrel 
Gunnison’s  Prairie  Dog 

Botta's  Pocket  Gopher 


Silty  Pocket  Mouse 
Plains  Pocket  Mouse 
Ord’s  Kangaroo  Rat 
Banner-tailed  Kangaroo  Rat 


Western  Harvest  Mouse 

Canyon  Mouse 

Deer  Mouse 

Brush  Mouse 

Piny on  Mouse 

No.  Grasshopper  Mouse 

White-Throated  Woodrat 

Stephen’s  Woodrat 

Mexican  Woodrat 

Bushy-t ailed  Woodrat 

Woodrat 

Mexican  Vole 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Table  SLR  II-3  (continued) 


Scientific  Name 


Common  Name 


Habitat  Type 
PJ  GG  S  BS 


Family  Erethizontidae 

*  Enethizon  dorsatum  Porcupine 


Order  Carnivora 
Family  Canidae 

*  Canis  latrons 
Vulpes  macrotis 

*  Urocyon  cinere oar gent eus 


Carnivores 

Coyote 
Kit  Fox 
Gray  Fox 


Family  Procyonidae 
Bassariscus  astutus 


Ringtail  Cat 


Family  Mustelidae 
Mustela  nigripes 
Taxidea  taxus 
Spilogale  gracilis 

*  Mephitis  mephitis 

Family  Felidae 
Lynx  rufus 

Order  Felidae 
Family  Cervidae 

*  Odocoileus  hemionus 


Black-footed  Ferret 
Badger 

W.  Spotted  Skunk 
Striped  Skunk 


Bobcat 

Deer  and  Elk 
Mule  Deer 


x 


X  X 

X 

XXX 


X  X 


X  X 

X  X 

X  X 
X 


X  X  X  X 


X 


Family  Antilocapridae 
Antilocapra  americana 


Pronghorn 


xxx 


Source:  VTN  Wildlife  Inventory  on  file  in  BLM,  Albuquerque  District  Office. 

Footnotes : 

— Recc^ds  of  mammals  were  compiled  from  direct  observation,  trapping,  tracking  and  other 
signs.  *  Species  noted  with  an  asterisk  were  recorded  during  a  series  of  five  field  studies 
from  July  to  October,  1975. 

p  / 

Key  to  Habitat  Types : 

PJ  =  Piny on- Juniper 
GG  =  Grama-Galleta 
S  =  Salt bus h-Greasewood 
BS  =  Big  Sage 
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bobcat,  coyote,  and  grey  fox  in  northwestern  New  Mexico  is 
unknown.  Low  carnivore  populations  are  expected  because  of 
the  sparse  vegetation,  generally  low  rodent  densities,  and  the 
absence  of  rocky  areas  and  rough  terrain  preferred  by  these 
species. 

Twc  important  game  mammals,  mule  deer  and  pronghorn 
antelope,  have  been  reported  in  the  study  area.  However,  only 
two  signs  of  mule  deer  were  found  in  the  corridor,  a  relatively 
fresh  skull  north  of  Haystack  Mountain  and  an  old  jaw  bone  in 
Pueblo  Pintado  Canyon.  Tracks  or  scat  could  not  be  relied 
upon,  owing  to  the  large  number  of  sheep  grazed  throughout 
the  study  area.  Local  residents  report  that  deer  occur  in  the 
pinyon-juniper  habitat  on  higher  mesas  (e.g.  San  Mateo  and 
Chaco),  but  hunting  success  is  poor.  Residents  note  that  the 
development  of  uranium  mines  around  Ambrosia  Lake  has  led 
to  an  increase  of  hunters  and  a  decrease  of  deer.  This,  coup¬ 
led  with  overgrazing  and  a  lack  of  adequate  water  sources, 
makes  the  study  area  poor  deer  habitat  (BLM,  1974).  Approxi¬ 
mately  30  pronghorn  antelope  were  transplanted  10  years  ago 
to  an  area  southeast  of  Chaco  National  Monument  (BLM, 
1974).  No  antelope  were  observed  in  the  proposed  rail  corridor 
(Larsen,  1967),  probably  due  to  the  adverse  influences  of  off¬ 
season  hunting  and  competition  with  sheep  and  other  livestock 
(BLM,  1974). 


Birds 

A  total  of  52  species  of  birds  were  observed  during  the 
1975  field  investigations  (Table  SLR  11-4).  Approximately  25  of 
these  bird  species  are  year-round  residents. 

Resident  birds  occurring  in  the  proposed  railroad  corridor 
are  typical  of  species  in  open,  dry,  grassland  habitat  common 
to  northwest  New  Mexico.  They  include  the  horned  lark, 
mourning  dove,  western  meadowlark,  common  raven,  rock 
wren,  loggerhead  shrike,  and  house  finch.  The  most  frequently 
observed  bird  throughout  the  study  area  was  the  horned  lark. 
No  pattern  of  occurrence  was  detected  for  the  avifauna  spe¬ 
cies  observed  at  numerous  localities  and  in  different  vegetative 
habitats  within  the  proposed  railroad  corridor.  Although  no 
areas  were  devoid  of  bird  life,  a  flushing  transect  showed  that 
densities  vary  spatially  and  seasonally.  John  Hubbard  (1976- 
77)  of  the  New  Mexico  Department  of  Game  and  Fish  made  a 
bird  count  in  the  northern  part  of  the  study  area  in  June,  the 
peak  of  the  breeding  season.  His  census  of  birds  per  unit 
observation  was  more  than  three  times  greater  than  a  July 
census  in  the  study  corridor. 

Direct  evidence  of  breeding  activity  was  noted  for  seven 
species  of  birds:  prairie  falcon,  scaled  quail,  white-throated 
swift,  violet-green  swallow,  cliff  swallow,  western  bluebird  and 
loggerhead  shrike.  The  prairie  falcon,  the  swift,  both  species  of 
swallow,  and  the  western  bluebird  all  nested  within  a  relatively 
small  area  of  a  single  mesa  north  of  Ambrosia  Lake  (Mile  Point 
16:  NWI/4  sec.  35,  T.  15  N.,  R.  10  W.).  Colonies  of  swallows 
were  found  beneath  many  cliff  overhangs  in  the  study  area. 
Solitary  white-throated  swifts  were  also  found  at  several  sites 
nesting  in  narrow  cracks  near  swallow  colonies. 

The  most  frequently  encountered  raptor  is  the  American 
kestrel  (unpublished  PNM  raptor  survey).  The  three  raptors 
next  in  abundance  are  the  red-tailed  hawk,  golden  eagle  and 
prairie  falcon  (PNM  raptor  survey).  Golden  eagles  were  ob¬ 
served  hunting  south  of  Haystack  Mountain,  in  Canada  Milpitas 
and  near  Mesa  Alta  (Mile  Points  0,  21,  and  42,  respectively).  A 
pair  of  golden  eagles  was  seen  perched  on  power  line  poles 
near  Ah-shi-sle-pah  Wash,  within  1/4  mile  of  the  proposed 
railroad  route. 


Amphibians  and  Reptiles 

The  number  of  expected  amphibian  species  is  low,  be¬ 
cause  of  the  absence  of  riparian  habitat  and  permanent 
streams  or  springs.  Table  SLR  11-5  lists  the  species  of  amphib¬ 
ians  and  reptiles  which  might  be  affected  by  the  proposed  rail 
extension. 

Only  the  western  spadefoot  toad,  the  plains  spadefoot  toad 
and  the  tiger  salamander  have  been  reported  near  Chaco 
Canyon  National  Monument  (National  Park  Service,  1975a),  a 
location  that  includes  virtually  all  habitat  types  found  along  the 
proposed  corridor. 

Because  of  their  general  independence  from  water,  there 
are  more  snakes  and  lizards  than  amphibians  in  the  area  of 
the  proposed  rail  line.  Eight  species  of  lizards  and  eight  spe¬ 
cies  of  snakes  have  been  reported  from  Chaco  Canyon  Na¬ 
tional  Monument  (National  Park  Service,  1975a).  Based  on 
habitat  requirements  and  known  distribution  limits,  ail  but  two 
species,  the  sagebrush  lizard  and  the  northern  tree  lizard,  are 
likely  to  be  found  on  or  near  the  proposed  project  (Stebbins, 
1966).  Three  additional  species  not  reported  near  Chaco 
Canyon,  the  leopard  lizard,  the  desert  spiny  lizard  and  the 
many-lined  skink,  may  occur  within  the  proposed  route.  All 
eight  of  the  snake  species  found  in  the  monument  are  possi- 
ble-to-likely  residents  of  the  proposed  rail  corridor. 


Arthropods 

A  detailed  survey  of  arthropods  was  not  made  during  field 
studies  conducted  by  VTN  in  1975.  A  description  of  the  arthro¬ 
pod  species  typically  inhabiting  the  known  vegetative  habitats 
is  summarized  in  Appendix  Table  B-23. 


Aquatics 

There  are  only  three  small  livestock  impoundments  within 
the  proposed  right-of-way.  There  are  no  fish  because  of  the 
ephemeral  nature  of  these  impoundments.  The  impoundments 
do,  however,  provide  habitat  for  aquatic  invertebrates,  such  as 
water  striders,  backswimmers,  predacious  diving  beetles,  water 
boatmen,  and  numerous  other  benthic  organisms  (refer  to  Ap¬ 
pendix  Table  B-23  for  a  detailed  inventory  of  aquatic  inverte¬ 
brates). 


Endangered  and  Threatened  Species 

The  status  of  the  species  discussed  in  this  section  is  based 
on  the  national  list,  ‘Endangered  and  Threatened  Wildlife  and 
Plants1  (Federal  Register,  October  27,  1976),  and  the  New 
Mexico  State  Game  Commission  Regulation  No.  563,  ‘Endan¬ 
gered  Species  and  Subspecies  of  New  Mexico'  (adopted  Janu¬ 
ary  24,  1975,  amended  March  7,  1975,  December  5,  1975  and 
May  21,  1976). 

The  black-footed  ferret  is  the  only  mammal  classified  as 
endangered  on  both  the  Federal  and  State  lists  that  might 
occur  within  the  inventory  area.  As  stated  in  the  Regional 
Analysis  of  this  ES,  there  have  been  no  recent  confirmed 
sightings  of  the  ferret  in  northwestern  New  Mexico.  The  pres¬ 
ence  of  ferrets  in  the  area  cannot  be  discounted,  however, 
since  they  are  nocturnal  and  are  seldom  observed  even  when 
known  to  exist. 

The  peregrine  falcon  is  listed  as  endangered  on  both  Fed¬ 
eral  and  New  Mexico  lists.  Hubbard  (1970)  cites  the  species 
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Table  SLR  II-H 

SPECIES/HABITAT  RELATIONSHIPS  FOR  BIRDS  OBSERVED  WITHIN  THE 

PROPOSED  RAIL  CORRIDOR 


Scientific  Name 

Common  Name  Habitat  Typed/ 

PJ  GG  S  BS  A 

ANATIDAE 

Anas  platyrhynchos 

Anas  acuta 

Waterfowl 

Mallard  x 

Pintail  x 

CATHARTIDAE 

Cathartes  a'ora 

American  Vultures 

Turkey  Vulture  x  x  x  x 

ACCIPITRIDAE 

Accipiter  cooperi 

Buteo  jamaicensis 

Aquila  chrysaetos 

Hawks  and  Eagles 

Coopers  Hawk  x  x 

Red-Tailed  Hawk  x  x 

Golden  Eagle  x  x  x 

FALCONIDAE 

Falcc  mexicanus 

Falco  sparverius 

Falcons 

Prairie  Falcon  x 

American  Kestrel  x  x  x  x 

PHASIANIDAE 

Callipepla  squamata 

Quail  and  Pheasants 

Scaled  Quail  x 

CHARADRI IDAE 

Charadrius  vociferus 

Plovers 

Killdeer  x 

PHALAROPODIDAE 

Steganopus  tricolor 

Phalaropes 

Wilson’s  Phalarope  x 

COLUKEIDAE 

Zenaidura  macruoura 

Pigeons  and  Doves 

Mourning  Dove  x  x  x  x 

STRIGIDAE 

Bubo  virgir.ianus 

Speotyto  cunicularia 

Owls 

Great  Homed  Owl  x  x  x 

Burrowing  Owl  x 

CAPRIMULGIDAE 

Chordeiles  minor 

Goatsuckers 

Common  Nighthawk  x  x  x 

APODIDAE 

Aeronautes  saxatalis 

Swifts 

White-Throated  Swift  x  x 

TROCHILIDAE 

Selasphorus  platycercus 

Hummingbirds 

Broad-Tailed  Hummingbird  x 

PIC IDAE 

Colaptes  cafer 

Woodpeckers 

Common  Flicker  x 
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Table  SLR  II-4  (continued) 


Scientific  Name 


Common  Name 


Habitat  TypejZ 

PJ  GG  S  BS  A 


TYRANNIDAE 

Tyrannus  verticalis 
Tyr annus  vociferans 
Pfyiarchus  cinerascens 

ALAUDIDAE 

Eremophila  alpestris 

HIRUNDINIDAE 

Tachycineta  thalassina 
Petrocheiidon  pyrrhonota 

CORVIDAE 

Aphelocoma  coerulescens 
Corvus  corax 

Gymnorhinus  cyanocephalus 

PARIDAE 

Parus  gambeli 
Parus  inomatus 
Psaltriparus  minimus 

QTrrrT'7T)!\7? 

^  -l  «*.  j,  _L  Ur _ . 

Sitta  carolinensis 

TR03L0DYTIDAE 

Salpinetes  obsoletus 

MD-UDAE 

•  Mimus  polyglottos 
Toxostoma  benairei 
Oreoscoptes  montanus 

TURDIDAE 

Sialia  mexicana 
Sialia  currucoides 

LANIIDAE 

Lanius  ludovicianus 

VIREONIDAE 

Vireo  vie ini or 

ICTERIDAE 

Stumella  neglecta 
Agelaius  phoeniceus 
Icterus  parisorum 
Riphagus  cyanocephalus 
Molothrus  ater 


Tyrant  Flycathers 
Western  Kingbird 
Cassin’s  Kingbird 
Ash-Throated  Flycatcher 

Larks 

Homed  Lark 
Swallows 

Violet  Green  Swallow 
Cliff  Swallow 

Jays  and  Crows 
Scrub  Jay 
Common  Raven 
Piny on  Jay 

Titmice  and  Bushtits 
Mountain  Chickadee 
Plain  Titmouse 
Common  Bushtit 

Nuthatches 

White-Breasted  Nuthatch 

Wrens 

Rock  Wren 

Mockingbirds  and  Thrashers 
Mockingbird 
BendLres  Thrasher 
Sage  Thrasher 

Thrushes  and  Bluebirds 
Western  Bluebird 
Mountain  Bluebird 

Shrikes 

Loggerhead  Shrike 

Vireos 

Gray  Viero 

Blackbirds  and  Orioles 
Western  Meadowlark 
Red-Winged  Blackbird 
Scott’s  Oriole 
Brewer’s  Blackbird 
Brown-Header  Cowbird 


x 

X  X 
XXX 


X  X  X  X 


X 

X  X 


X 

X  X 
XXX 


X 

X 

X 


X 


X  X 


XXX 
X  X  X  X 
X 


X 

XXX 


XXX 


X  X 


X  X 

X  X 

X 


X 


X 

X 


X 
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Table  SLR  II-4  (continued) 


Scientific  Name 

Common  Name 

PJ 

Habitat 
GG  S 

Typel/ 

BS  A 

FRINGILLIDAE 

Finches,  Sparrows,  etc. 

Carpodacus  mexicanus 

House  Finch 

X 

X 

Pipilo  fuscus 

Brown  Towhee 

X 

Pooecetes  gramineus 

Vesper  Sparrow 

X 

Chondestes  grammacus 

Lark  Sparrow 

X 

Aimophila  ruficeps 

Rufous-Crowned  Sparrow 

X 

Amphispiza  belli 

Sage  Sparrow 

X 

Spizella  passerina 

Chipping  Sparrow 

X 

Spizella  breweri 

Brewers  Sparrow 

X 

X 

Source :  VTN 


C  i  '  yr^ 
k— -  Oi  v 


i  / 

—  Key  to  Habitat  Types 
PJ  =  Piny on-Juniper 
GG  =  Graiua-Galleta 
S  =  Saltbrush-Greasewood 
BS  =  Big  Sage 
A  =  Aquatic 
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Table  SLR  II-5 

REPRESENTATIVE  REPTILE  AND  AMPHIBIAN  SPECIES  WITHIN  THE  PROPOSED  RAIL  CORRIDOR 


Order  Urodela 

Family  Ambystomatidae 
Amby stoma  tigrinum 

Order  Anura 

Family  Pelobatidae 

Scaphiopus  bimbifrons 
Scaphiopus  harrmondi 

Family  Bufonidae 
Bufo  punctatus 

Order  Squamata 

Family  Iguanidae 

Holbrookia  maculata 
Crotaphytus  wislizenii 
Crotaphytus  collaris 
Sceloporus  magister 
Sceloporus  undulatus 
Uta  stansburiana 
Phrynosoma  douglassi 

Family  Scincidae 

Eumeces  multivirgatus 

Family  Teiidea 

Cnemidophorus  tigris 
Cnemidophorus  velox 

Family  Colubridae 

Masticophus  taeniatus 
Arizona  elegans 
Pituophis  melanoleucus 
Thamnophis  elegans 
Hypsiglena  torguata 

Family  Viperidae 

Crotalus  viridus 


Salamanders  and  Newts 

Tiger  Salamander 

Frogs  and  Toads 

Plains  Spade foot  Toad 
Western  Spade foot  Toad 


Red-Spotted  Toad 

Lizards  and  Snakes 

Lesser  Earless  Lizard 
Leopard  Lizard 
Collared  Lizard 
Desert  Spiney  Lizard 
Eastern  Fence  Lizard 
Side-Blotched  Lizard 
Short-Homed  Lizard 


Many-Lined  Skink 


Western  Whiptail 
Plateau  Whiptail 


Striped  Whipsnake 
Glossy  Snake 
Gopher  Snake 

Western  Terrestrial  Garter  Snake 
Night  Snake 


Western  Rattlesnake 


Source :  VTN  Survey 
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as  being  a  year-round  resident  and  breeder  in  the  San  Juan 
Valley.  Recent  confirmed  sightings  of  the  falcon  in  the  San 
Juan  and  Chaco  regions  indicate  the  apparent  suitability  of 
these  areas  to  sustain  resident  populations. 

The  bald  eagle  also  is  listed  as  endangered  on  the  Federal 
and  New  Mexico  lists.  Hubbard  (1970)  indicates  that  bald 
eagles  winter  in  San  Juan  County,  and  have  been  sighted 
during  mid-summer  near  Navajo  Lake.  There  are  no  known 
bald  eagle  nests  within  the  inventory  area. 

No  other  endangered  or  threatened  animals  occur  in  the 
region  of  the  proposed  rail  line. 


AESTHETICS 


Noise 

Ambient  sound-level  measurements  were  taken  at  30 
points  from  August  25  through  August  29,  1975.  Noise  sensi¬ 
tive  points  considered  in  these  measurements  were  schools, 
churches,  homes,  communities,  trading  posts,  and  chapter 
houses.  Monitoring  points  at  which  ambient  sound-level  mea¬ 
surements  were  taken  are  shown  in  Map  SLR  11-5.  Typical 
noise  readings  from  those  monitoring  points  are  shown  in 
Table  SLR  11-6. 

Ambient  noise  levels  at  most  receptor  points  distant  from 
busy  roadways  ranged  from  20  to  40  adjusted  decibel  level 
(dBA).  Random  peak  noise  levels  of  40  to  70  dBA  were 
caused  typically  by  airplane  overflights  and  motor  vehicle  traf¬ 
fic. 

Typical  ambient  sound  levels  of  various  environments  are 
shown  in  Table  SLR  11-6.  Noise  levels  along  the  proposed 
route  are  low  compared  with  most  urban  and  suburban  areas. 

The  Environmental  Protection  Agency  has  identified  that 
virtually  all  the  population  would  be  protected  against  lifetime 
hearing  loss  when  annual  exposure  to  noise  averaged  on  a  24- 
hour  daily  level  is  less  than  or  equal  to  70  dBA.  The  equivalent 
level  (Leg)  for  24  hours,  weighted  for  night  time  noise  expo¬ 
sure,  is  denoted  as  day-night  level  (U„).  Noise  levels  found 
requisite  to  residential  outdoor  enjoyment  and  to  indoor  activi¬ 
ties  are  Un  of  55  dBA  and  Un  of  45  dBA,  respectively.  Most 
hearing  losses  occur  with  repeated  exposures  over  long  peri¬ 
ods. 


Visual  Resources 

The  general  landscape  characteristics  along  the  SLR  con¬ 
sist  of  broad  upland  valleys,  rolling  terrain,  mesas,  sharp  can¬ 
yons,  badlands,  and  broad  dry  water  courses.  The  major  part 
of  the  proposed  railroad  corridor  would  be  routed  across  flat  or 
gently  sloping  terrain,  with  the  undulating  surfaces  separated 
by  rocky  cliffs  of  flat-lying  strata.  The  route  crosses  these  cliffs 
through  erosional  openings. 

The  intensity  of  colors  along  the  proposed  corridor  varies 
with  the  lighting,  seasons  and  climatic  conditions.  Colors  of 
red,  brown,  tan  and  gray  from  the  soils  and  rocks,  moderate 
variations  of  green,  gray  and  tan  from  vegetative  sources,  and 
blue  from  the  sky  reflected  in  stock  ponds  and  washes  that 
exist  along  the  proposed  railroad.  Within  the  grassland  and 
sagebrush  areas,  colors  are  more  muted  and  less  spectacular. 
The  prominent  color  displays  in  this  region  are  expressed  in 
the  soils  and  rocks  of  the  badlands,  canyons  and  bluffs. 

The  semiarid  climate  results  in  rather  sparse  vegetation 
characterized  by  little  variation  in  vegetative  patterns.  Vegeta¬ 


tive  types  occurring  along  the  proposed  corridor  are  grassland, 
pinyon-juniper,  saltbush,  greasewood,  barren,  and  waste.  A 
major  part  of  the  railroad  would  be  associated  with  the  grass¬ 
land  type.  Texture  within  the  region  is  found  in  canyons  and 
broken  lands  with  scattered  pinyon-juniper  vegetation.  The  roll¬ 
ing  flat  grassland  and  sagebrush  country  represents  a  smooth¬ 
er  texture,  but  it  can  appear  coarser  as  the  viewer  comes 
closer. 

Uniqueness  gives  a  measure  of  added  importance  to  the 
scenic  features  within  a  region.  Often  it  may  be  a  number  of 
commonplace  elements  in  the  proper  combination  that  pro¬ 
duces  the  most  interesting  scenery.  The  uniqueness  factor  can 
be  used  to  recognize  this  type  of  area  and  give  it  the  added 
emphasis  it  needs.  The  badlands  within  this  region  are  an 
example. 

Land,  vegetation,  structures,  and  other  man-made  improve¬ 
ments  that  are  generally  out  of  context  with  the  characteristic 
landscape  are  considered  intrusions.  Usually,  these  intrusions 
are  modifications  to  the  natural  landscape  resulting  from  the 
activities  of  man.  Past  and  present  use  and  occupation  in  the 
area  has  resulted  in  numerous  encroachments  on  and  sensi¬ 
tivities  for  the  natural  landscape.  These  uses  and  occupations 
include  an  interstate  highway,  rural  roads,  transmission  corri¬ 
dors,  pipelines,  coal  and  uranium  mining  operations,  oil  and 
gas  wells,  housing  and  community  developments,  range  man¬ 
agement  improvements  and  livestock  grazing. 

Map  SLR  11-6  shows  the  proposed  railroad  alignment  as  it 
relates  to  the  four  Visual  Resource  Management  (VRM) 
Classes  identified  in  the  area.  These  classes  are  part  of  a 
procedure  in  which  the  visual  resources  on  lands  administered 
by  the  BLM  are  identified,  mapped,  evaluated,  and  managed 
(BLM  Manual  6310,  Visual  Resource  Inventory  and  Evaluation). 
The  criteria  used  in  determining  VRM  classes  are  scenic  qual¬ 
ity,  sensitivity  levels,  and  distance  zones.  These  are  described 
in  more  detail  in  Chapter  II  of  the  Regional  Analysis. 


LAND  USE 


Recreation 

The  land  in  and  along  the  proposed  railroad  route  generally 
has  limited  recreational  use.  Relatively  low  population,  poor 
roads,  diversity  in  land  ownership,  few  publicized  recreational 
attractions,  and  a  general  lack  of  tourist  services  have  discour¬ 
aged  development  of  the  area’s  recreation  potential.  Dispersed 
recreation  activities,  such  as  hunting,  off-road  vehicle  use,  and 
sightseeing,  occur  within  the  area. 

Chaco  Canyon  National  Monument,  the  only  developed  rec¬ 
reation  site,  is  approximately  one  mile  from  the  proposed  rail¬ 
road  at  the  closest  point.  This  National  Monument  contains  the 
ruins  of  12  major  pueblos  and  several  hundred  smaller  archeo¬ 
logical  sites.  Facilities  at  the  monument  include  visitor  center, 
campground,  and  picnic  areas. 

The  Unit  Resource  Analysis  of  the  Chaco  Planning  Unit 
recognized  several  areas  of  recreational  special  interests  that 
would  be  crossed  by  the  proposed  railroad.  Areas  having  a 
moderate  to  high  capability  for  recreation  experience  are 
shown  in  Map  SLR  11-7. 

A  proposed  national  trail,  referred  to  as  the  Continental 
Divide  Trail,  could  cross  the  route  of  the  proposed  railroad. 
The  trail  was  proposed  under  Public  Law  70-543,  which  estab¬ 
lishes  legislative  authority  for  a  national  system  of  hiking  trails. 
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THE  PROPOSED  STAR  LAKE  RAILROAD. 
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South  side  of  Continental  Divide  dirt  1531  to  l6ll  31-34  35-79  Vehicles,  insects,  transmission  The  sound  level  in 

road,  on  Cl  of  power  transmission;  audible  sound  environs  of  elec, 

west  of  Albers  Ranch  house  transmission  varies 

with  weather/humidity. 
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At  "Y"  of  trail,  at  RR  route  xing;  north-  1058  to  1115  15-18  19-37  Airplane  In  distance,  dog 

east  of  Tucker  Windmill  distance,  grasshoppers 
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102  Fence  comer,  southside  of  dirt  road,  0942  to  0959  35-38  39-67  Airplane,  train  In  distance.  There  was  a  drilling 

southeast  of  church;  south  of  Haystack  well  driller.  Insects  rig  operating  in  church- 

Mountain  yard  In  the  35-44 
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Existing  Environment 


EXISTING  RAILROAD 

PROPOSED  RAILROAD 

WEST  ALTERNATIVE  ROUTE 

CHACO  CANYON 
NATIONAL  MONUMENT 

VISUAL  RESOURCE 
MANAGEMENT  CLASS  1 

VISUAL  RESOURCE 
MANAGEMENT  CLASS  2 

VISUAL  RESOURCE 
MANAGEMENT  CLASS  3 

VISUAL  RESOURCE 
MANAGEMENT  CLASS  4 


MAP  SLR  11-6.  TENTATIVE  VISUAL  RESOURCE  MANAGEMENT  CLASSES 

ALONG  THE  PROPOSED  STAR  LAKE  RAILROAD. 
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Existing  Environment 


EXISTING  RAILROAD 
PROPOSED  RAILROAD 
WEST  ALTERNATIVE  ROUTE 
TRANSPORTATION  ROUTES 

CHACO  CANYON  NATIONAL 
MONU  MENT 

SPECIAL  INTEREST 
RECREATION  AREAS 


R  1  2  W 


R  1  1  W  '  R  1  0  W  ^ 

MAP  SLR  11-7.  SPECIAL  INTEREST  RECREATION  AREAS  ALONG  THE 

PROPOSED  STAR  LAKE  RAILROAD. 
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Existing  Environment 


LEGEND  FOR  MAP  SLR  II-7 
SPECIAL-INTEREST  RECREATION  AREAS 


Area  No.  Recreation  Activities 

26  Off-road  vehicles 

27  Sightseeing,  geological;  collecting,  vegetation 

28  Sightseeing,  geological 

29  Sightseeing,  other  (Chaco  Canyon  National  Monument) 

30  Sightseeing,  historical;  sightseeing,  scenery 

33  Sightseeing,  scenery;  sightseeing,  archaeological; 

sightseeing,  other  (Scenic  Road  -  Pueblo  Pintado  Canyon  Highway); 
hunting,  big  game;  primitive,  back  country 

34  Sightseeing,  other  (Outliers  of  Chaco  Canyon  National  Monument) 

35  Sightseeing,  scenery;  sightseeing,  geological; 
sightseeing,  other  (Scenic  Road  -  Crownpoint  Highway); 
hunting,  small  game 
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Existing  Environment 
Z 


EX  ISTING  RAILROAD 
PROPOSED  RAILROAD 
WEST  ALTERNATIVE  ROUTE 
ALLOTMENT  NUMBER  REFERS  TO 
LEGEND  LISTING  ON  NEXT  PAGE 


R  1  2  W  R11W  R10W 


MAP  SI*  11-8.  GRAZING  ALLOTMENTS  ALONG  THE  PROPOSED 

STAR  LAKE  RAILROAD. 
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Existing  Environment 


LEGEND  For  MAP  SLR  II-  8 

GRAZING  ALLOTMENTS  ALONG  THE  PROPOSED  STAR  LAKE  RAILROAD 


Grazing 

Allotment  Holder 


8 

12 

13 

16 

17 

18 

19 

20 
21 
33 
35 
37 
40 
42 

54 

55 

61 

62 

65 

66 

76 

77 

78 
80 


Navajo  Tribe  (Bistl  Community) 

Ashcroft,  K.G. 

Kimbeto  Community 

Navajo  Tribe  (Lake  Valley  Comnunity) 
Navajo  Tribe  (Chaco  Canyon  Ranch) 

Navajo  Tribe  (Pueblo  Pintado  Community) 
Tanner,  M. 

Chee,  J. 

Navajo  Tribe  (Star  Lake  Ranch) 

Navajo  Tribe  (Whitehorse  Lake  Community) 
Wilcoxson,  G. 

Carrica  Brothers 

Navajo  Tribe:  (Little  Water  Community) 
Berryhill,  A. 

Navajo  Tribe  (Casamero  Lake  Community) 
Albers,  R.E. 

Elkins ,  Inc . 

Andrews,  LG. 

Harris,  P. 

Roundy,  G.P. 

Navajo  Tribe  (Haystack  Community) 

Navajo  Tribe  ( Deside rio  Community) 
Berryhill,  A. 

Tiet j  en 
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Existing  Environment 

Transportation 

The  transportation  system  in  the  vicinity  of  the  proposed 
rail  line  is  an  integral  part  of  the  transportation  system  of  the 
ES  Region.  How  these  specific  elements  function  in  the  re¬ 
gional  context  is  discussed  in  greater  detail  in  Chapter  II  of  the 
Regional  Analysis. 


Highways 

The  only  highway  of  interstate  or  interregional  importance 
in  the  vicinity  of  the  proposed  rail  line  is  Interstate  (I)  40,  which 
passes  immediately  south  of  the  existing  Santa  Fe  main  line. 
This  highway,  together  with  a  north-south  route  comprised  of 
parts  of  State  Highways  57  and  371  and  the  northwest-south- 
east  aligned  State  Highway  44,  form  the  framework  for  the 
road  network  in  the  ES  Region  (Map  A).  The  proposed  rail  line 
would  cross  Highway  57  north  of  Chaco  Canyon  National 
Monument  and  Highway  371  south  of  Bisti. 

The  rest  of  the  road  network  in  the  vicinity  of  the  proposed 
rail  line  serves  primarily  to  connect  small,  isolated  population 
centers  to  the  three  major  routes.  The  major  elements  in  this 
part  of  the  road  network  consist  of  BIA-maintained  roads  and 
some  limited  segments  of  the  State  highway  system.  Addition¬ 
ally,  there  are  numerous  barely  improved  public  and  private 
roads  or  trails  which  serve  primarily  as  shortcuts  between 
major  elements  of  the  road  network.  None  of  these  roads  are 
paved  except  Navajo  Route  9  and  State  Highway  197,  which 
provide  a  connection  between  Highway  371  at  Crownpoint  and 
Highway  44  at  Cuba.  All  these  roads  have  light  traffic  volumes. 
The  proposed  SLR  would  cross  Route  9  in  Pueblo  Pintado 
Canyon  and  many  of  the  minor  roads  throughout  its  entire 
length. 


Railroads 

The  main  line  of  the  Atchison,  Topeka  and  Santa  Fe  Rail¬ 
way  (Santa  Fe)  is  the  only  existing  rail  line  in  the  vicinity  of  the 
proposed  action.  In  this  area,  the  line  is  generally  aligned  in  an 
east-west  direction  parallel  to  1-40.  A  double-track  structure 
with  automatic  block  signals,  it  is  a  major  east-west  link  in  the 
Santa  Fe  system,  carrying  between  25  and  30  trains  per  day. 


Airports 

Airport  facilities  in  the  vicinity  of  the  proposed  action  are 
limited  to  dirt  landing  strips  at  Ambrosia  Lake,  Borrego  Day 
School,  Whitehorse,  Pueblo  Pintado,  Tanner,  and  Chaco  Trad¬ 
ing  Post.  Except  for  Whitehorse  and  Tanner,  these  airports  are 
restricted  to  private  use.  Operations  at  the  airports  in  this  area 
are  limited  to  occasional  flights  by  light  planes;  the  nearest 
commercial  service  is  at  Gallup. 


Agriculture 

Livestock  grazing  is  the  primary  agricultural  activity  in  the 
area.  Grazing  land  use  is  discussed  fully  in  Chapter  II  of  the 
Regional  Analysis.  Agricultural  land  devoted  to  field  crops  is 
minimal;  the  agriculture  that  exists  is  essentially  a  subsistence 
type,  limited  to  dry  farming  of  small  corn  patches  near  homes. 
The  entire  proposed  route  can  be  classified  as  rangeland. 

Sheep  and  goats  constitute  about  62  percent,  horses  24 
percent,  and  cattle  14  percent  of  livestock  grazing  in  the  area. 


The  20  grazing  allotments  affected  by  the  proposal  are  shown 
in  Map  SLR  11-8.  Except  for  Allotment  12  along  the  northwest 
part  of  the  rail  line,  allotments  are  grazed  year-round  without 
seasonal  pasture  rotation.  Allotment  12  is  under  an  allotment 
management  plan  discussed  more  fully  in  Chapter  II  of  the 
Regional  Analysis.  Forage  productivity  varies  greatly  from  year 
to  year  depending  on  precipitation,  class  of  livestock  grazed, 
and  different  management  practices.  Stocking  rates  on  public 
lands  in  allotments  affected  by  the  proposal  range  from  3.5  to 
14  acres  per  AUM.  In  the  southern  part  of  the  right-of-way, 
public  lands  are  scattered  and  grazing  leases  are  smaller, 
generally  about  700  acres  per  lease.  Currently,  permits  on 
these  leases  are  stocked  at  a  rate  of  9  acres  per  AUM. 

Range  condition  estimates  for  all  lands  are  not  available, 
but  77  percent  of  the  public  lands  in  the  region  are  classified 
as  being  in  satisfactory  condition.  Only  32  percent  of  this  land, 
however,  is  classified  as  being  in  an  upward  trend;  53  percent 
is  classified  as  static,  and  15  percent  as  declining.  Factors 
contributing  to  the  decline  include  continual  use  around  de¬ 
pendable  water  and  housing  concentrations,  traditional  pat¬ 
terns  of  diurnal  sheepherding  to  and  from  hogans,  minimal 
trespass  control  since  1 966,  poor  water  distribution,  concentra¬ 
tion  of  use  in  treated  areas,  some  areas  overrated,  and  low 
forage  production  during  periods  of  prolonged  drought. 

Livestock  watering  places,  consisting  of  deep  wells,  hand- 
pumped  shallow  wells,  and  earthen  tanks,  are  scattered 
throughout  the  area. 


Wilderness 

There  are  no  national  wilderness  areas  near  the  proposed 
SLR.  However,  pursuant  to  the  FLPMA,  24  roadless  areas 
within  the  ES  Region  have  been  inventoried  and  are  being 
studied  for  potential  inclusion  in  the  National  Wilderness  Pres¬ 
ervation  System.  Two  of  these  areas  (NM-010-09,  and  NM- 
010-58)  would  be  within  this  proposal  (Map  SLR  11-9).  Area 
NM-010-09  contains  an  estimated  7,680  acres  and  area  NM- 
010-58  contains  an  estimated  9,920  acres.  The  roadless  area 
program  is  discussed  in  Chapter  II  of  the  Regional  Analysis. 


CULTURAL  RESOURCES 

Consultation  on  the  cultural  resources  in  the  proposed 
right-of-way  has  been  initiated  with  the  State  Historic  Preserva¬ 
tion  Officer.  The  right-of-way  was  inventoried  for  cultural  re¬ 
sources  by  New  Mexico  State  University  (NMSU)  (Bussey,  et 
al.,  1976,  Rorex,  et  al.,  1976,  Bussey,  1977,  Brethauer,  1977, 
and  Hoyt  et  al.,  1978),  and  by  work  directed  by  William  M. 
Harrison  (1975)  (Table  SLR  11-9).  These  surveys  covered  only 
the  land  surface  to  be  disturbed  by  the  rail  line  and  the  service 
and  repair  yard;  sites  for  communications  facilities,  wells,  water 
lines,  and  construction  facilities  have  not  been  inventoried. 

Although  the  surveys  have  not  yet  been  accepted  or  reject¬ 
ed  by  BLM,  parts  of  the  proposed  right-of-way  were  field- 
checked  in  May  1978  and  several  deviations  from  the  previous 
surveys  were  found.  The  check  reinventoried  approximately  5 
percent  of  the  1 1 4-mile  right-of-way.  The  reinventory  located 
13  sites  as  compared  with  6  sites  listed  in  the  previous  inven¬ 
tories.  The  additional  sites  located  include  trash  scatters,  lithic 
sites,  and  sites  outside  the  right-of-way  that  might  be  indirectly 
impacted  by  construction.  Although  the  existing  inventories 
may  not  be  sufficient  to  justify  archaeological  clearance  of  the 
right-of-way,  they  allow  an  assessment  of  the  general  nature  of 
cultural  resources  in  the  vicinity  of  the  right-of-way.  Information 
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Masonry  pitbouse,  two  4  I  GT/NT  Pueblo  II-III,  25  feet  out- 

depresslons  (pit-  side  right-of-way 

houses?),  sherd  and  light 
lithic  scatter 
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Existing  Environment 


from  the  existing  inventories  is  summarized  below  and  on 
Table  SLR  11-9.  The  estimated  site  totals  in  Table  SLR  11-10 
compensate  for  some  of  the  differences  in  the  existing  inven¬ 
tories. 

Cultural  resources  in  the  immediate  vicinity  of  the  right-of- 
way  reflect  most  of  the  cultural  manifestations  common  to  the 
San  Juan  Basin.  Least  abundant  are  indications  of  earliest 
occupations-PaleoIndian  and  Archaic  hunters  and  gatherers. 
The  two  lithic  sites  (Lithic  1  and  2)  may  represent  one  or  both 
of  these  occupations  although  no  diagnostic  materials  were 
reported.  Evidence  of  these  occupations  is  generally  sparse, 
and  the  failure  of  the  survey  to  find  them  does  not  necessarily 
indicate  their  absence.  The  one  lithic  site  located  in  the  BLM 
field  check  suggests  that  additional  lithic  remains  will  be  dis¬ 
covered. 

Agriculturally-based  social  organizations  in  the  San  Juan 
Basin  developed,  reached  their  climax,  and  collapsed  during 
the  Anasazi  period.  Anasazi  sites  are  numerous  near  the  pro¬ 
posed  right-of-way;  42  to  58  sites  ranging  from  Basketmaker 
through  Pueblo  III  should  be  expected.  These  represent  occu¬ 
pation  from  approximately  600  AD  to  1300  AD.  Remains  in¬ 
clude  Basketmaker  pit-house  villages,  multiple-room  pueblos 
with  kivas  and  associated  trash  mounds,  rock  shelters,  shrines, 
segments  of  prehistoric  Chacoan  roads,  and  ceramic  scatters. 
Summary  descriptions  are  available  in  Table  SLR  11-9.  Poten¬ 
tially  these  sites  are  valuable  for  understanding  processes  of 
social  and  economic  change.  Minimally,  sites  with  significance 
estimates  of  four  or  greater  should  be  considered  eligible  for 
nomination  to  the  National  Register  of  Historical  Places  (see 
Appendix  B  for  a  discussion  of  significance  estimates).  Pres¬ 
ently,  twenty-seven  Anasazi  sites  appear  to  meet  these  criteria 
(Table  SLR  li-9).  The  largest  single  site  in  the  vicinity  of  the 
right-of-way  is  Pueblo  Pintado.  This  impressive  Pueblo  III  struc¬ 
ture  is  listed  in  the  National  Register  and  administered  by  the 
National  Park  Service. 

Sites  in  this  area  also  represent  the  rise  of  the  Navajo 
pastoral  economy  and  its  changes  through  time.  The  surveys 
located  50  Navajo  sites  near  the  right-of-way.  Most  sites  are 
historic  hogans,  sweat  lodges,  corrals,  and  associated  trash. 
Various  types  of  cultural  occurrences,  including  rock  art,  were 
also  found  (Table  SLR  11-9).  The  highest  significance  ratings 
have  been  given  to  sites  that  are  unique  or  appear  to  have  the 
greatest  research  value.  On  this  basis,  perhaps  13  sites 
appear  to  be  eligible  for  inclusion  in  the  National  Register.  The 
number  may  change  as  more  information  becomes  available. 

The  remaining  sites  contain  Euroamerican  and  unclassified 
materials.  The  two  Euroamerican  sites  (20  and  23  in  Table 
SLR  11-9)  have  materials  associated  with  historic  ranches  in  the 
region.  The  unclassified  sites  are  probably  Navajo,  but  lack 
diagnostic  material  suitable  for  definitive  classification. 


SOCIOECONOMIC  CONDITIONS 

The  proposed  line  would  run  across  sparsely  populated 
areas  and  serve  as  a  primary  means  of  coal  (and  equipment, 
materials,  supplies)  transport  in  the  ES  Region.  The  railhead 
site  near  Prewitt  would  be  located  near  an  area  already  experi¬ 
encing  rapid  growth  due  to  uranium  development. 

The  proposed  line  would  be  near  only  small  settlements 
with  few  available  housing  facilities  or  other  social  support 
systems.  The  transportation  previously  discussed  would  be 
used  for  access  between  available  housing  and  service  areas 
and  the  work  areas  of  the  railroad. 

The  primary  assessment  region  has  been  defined  to  en¬ 
compass  McKinley  County  and  the  northern  part  of  Valencia 


County,  particularly  Grants  and  Milan,  although  the  eastern 
portion  of  the  line  would  spur  into  western  Sandoval  County. 
The  line  would  traverse  much  of  the  sparsely  settled  lands  of 
the  Eastern  Navajo  Agency.  Persons  whose  primary  language 
is  Navajo  comprised  over  38  percent  of  the  estimated  107,900 
persons  in  McKinley  and  Valencia  Counties  in  1970.  Persons 
speaking  Spanish  comprised  over  26  percent,  and  those 
speaking  English  comprised  over  34  percent  (Bureau  of  the 
Census,  1973).  The  rapidly  growing  Grants/Milan  area  in  Va¬ 
lencia  County  with  a  1977  estimated  population  of  12,900 
(Harbridge  House,  Inc.,  1978)  is  12  miles  southeast  of  the 
terminus  of  the  Star  Lake  Railroad  with  the  Santa  Fe  main  line. 
The  region  is  one  where  subsistence  ranching  by  Navajos 
predominates,  but  this  lifestyle  has  undergone  recent  change 
as  uranium  exploration  and  mining  activity  has  increased. 
Steep  increases  in  oil,  natural  gas  and  coal  exploration  and 
production  activity  have  also  recently  occurred. 

As  the  price  for  uranium  has  soared,  the  Grants/Milan  area 
is  again  experiencing  the  boom  conditions  of  the  1950’s. 
Crownpoint,  about  40  miles  from  the  southern  terminus  of  the 
Star  Lake  Railroad,  is  also  experiencing  recent  rapid  growth  as 
a  result  of  nearby  uranium  activity.  Shortages  in  housing,  edu¬ 
cational  and  health  facilities,  and  safety  personnel,  and  in¬ 
creased  crime  are  becoming  more  common  in  the  Grants/ 
Milan  area.  The  ability  of  governments  at  all  levels  to  provide 
adequate  services  is  being  tested.  Public  authorities  are  being 
forced  to  borrow  up  to  statutory  debt  limits  and  to  appeal  to 
the  state  for  aid  (New  Mexico  Department  of  Finance  and 
Administration,  1977). 

The  economic  sectors  employing  the  most  people  are,  in 
order,  government,  mining,  education,  and  trade.  Mining  of 
coal  and  uranium  is  the  largest  basic,  or  export,  sector,  and 
the  relative  importance  of  this  sector  to  the  economy  of  the 
two  counties  is  expected  to  increase.  Per  capita  income  in 
McKinley  and  Valencia  counties  is  $4,491,  and  has  been  rising 
at  a  rate  of  10.8  percent  per  year  since  1970.  Hispanos  and 
Indians  still  lag  behind  Anglos  in  income  by  as  much  as  85 
percent  (Harbridge  House,  1978).  The  unemployment  rate  in 
the  two  counties  in  1977  was  7.1  percent,  but  wide  disparities 
exist,  with  unemployment  rates  among  the  Navajo  of  the  East¬ 
ern  Navajo  Agency  reported  to  be  about  40  percent  (Bureau  of 
Indian  Affairs,  1976). 

Chapter  II  of  the  Regional  Analysis  contains  a  more  de¬ 
tailed  discussion  of  the  socioeconomic  conditions. 


CHAPTER  lib  -  FUTURE 
ENVIRONMENT  WITHOUT  THE 
PROPOSED  ACTION 


GENERAL 

If  the  Star  Lake  Railroad  is  not  built,  the  coal  mines  de¬ 
pendent  on  it  for  transportation  would  not  be  developed.  How¬ 
ever,  other  mines  would  continue  to  operate  as  described  in 
the  Regional  Analysis.  These  and  other  economic  develop¬ 
ments,  such  as  uranium  mining  and  milling,  would  continue  to 
have  slight,  but  unknown  effects  on  such  resources  as  air 
quality,  soils,  vegetation,  noise,  visibility,  wildlife,  grazing,  and 
mineral  resources.  Exploration,  development,  and  production 
of  mineral  resources,  principally  coal,  oil  and  gas  and  uranium 
would  continue. 
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Existing  Environment 
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Future  Environment 


In  the  absence  of  the  railroad,  natural  erosional  processes 
would  continue  to  cover  some  geological  exposures  and  exca¬ 
vate  others. 

Archaeological,  historical  and  paleontological  resources 
would  be  subject  to  gradual  depletion  through  unauthorized 
collection,  vandalism,  and  natural  processes  of  erosion.  The 
rate  of  loss,  however,  would  be  significantly  lower  than  that 
resulting  from  construction  of  the  railroad. 


WATER  RESOURCES 

Most  of  the  proposed  railroad  would  run  through  grazing 
land.  Wells  generally  are  few  and  far  between,  with  yields  of 
only  a  few  gallons  per  minute.  A  few  more  stock  or  domestic 
wells  may  be  drilled  to  replace  existing  wells  or  provide  a  more 
convenient  water  source,  but  withdrawal  of  ground  water  from 
wells  will  not  increase  noticeably. 

There  may  be  a  significant  change  in  ground-water  pump¬ 
ing  around  Ambrosia  Lake.  Many  of  the  uranium  mines  in  the 
Westwater  Canyon  Member  of  the  Morrison  Formation  have  to 
be  dewatered.  At  the  present  time  (1978),  it  is  not  certain  what 
trend  this  pumping  will  take.  However,  it  seems  likely  that 
pumping  from  the  Westwater  Canyon  Member  will  increase  as 
old  mines  go  deeper  and  new  mines  are  started. 

The  existing  coal  and  existing  and  proposed  uranium 
mining  in  the  area  may  affect  flow  and  sediment  characteristics 
of  streams  in  the  immediate  vicinity  of  the  activity.  Otherwise, 
streamflows  and  sediment  discharges  will  remain  about  the 
same  as  at  present. 


VISUAL  RESOURCES 

The  landscape  character  along  the  railroad  will  not  change 
from  its  characteristic  rolling  terrain,  broad  upland  valleys, 
mesas,  canyons,  badlands,  and  dry  water  courses.  Visual  intru¬ 
sions  into  the  characteristic  landscape  can  be  expected 
through  developments  that  are  not  related  to  the  railroad. 

Continuing  oil  and  gas  exploration,  mining  operations  and 
other  possible  developments  of  alternate  energy  sources  will 
result  in  changes  in  form,  line,  color,  and  texture,  primarily 
through  disturbance  to  the  soil  and  vegetation.  Other  devi¬ 
ations  in  color  and  line  will  result  from  construction  of  surface 
facilities. 

Visual  resources  along  the  proposed  route  would  generally 
remain  as  described  in  the  existing  environment.  However, 
some  visual  intrusions  into  the  characteristic  landscape  would 
occur  from  the  implementation  of  the  proposed  grazing  sys¬ 
tems.  Addition  of  range  improvements  will  cause  some 
changes.  The  contrast  created  by  some  of  these  disturbances 
will  be  short  term.  Over  a  period  of  years,  these  developments 
will  blend  in.  However,  areas  of  livestock  overuse,  livestock 
concentration,  and  improper  placement  of  range  structures  will 
create  visual  intrusions. 

With  the  continual  increase  in  population,  housing  develop¬ 
ments  in  the  principal  communities  and  surrounding  areas 
within  the  ES  Region  will  continue  to  create  a  variety  of  con¬ 
trasts. 

Some  programs,  such  as  watershed  improvements  to  help 
reduce  erosion,  rehabilitation  of  disturbed  areas,  and  enhance¬ 
ment  projects  that  borrow  dominant  elements  from  the  land¬ 
scape,  may  improve  the  aesthetic  attractiveness  of  the  region. 


TRANSPORTATION 


Highways 

Development  of  energy  resources,  with  its  concomitant 
population  growth,  is  already  increasing  the  amount  of  highway 
use  in  northwestern  New  Mexico.  This  includes,  to  some 
degree,  the  highways  in  the  vicinity  of  the  proposed  rail  line.  It 
is  expected  that  this  trend  would  continue  if  the  proposed  rail 
line  is  not  built.  To  accommodate  increases  in  highway  use, 
State  Highway  371  is  being  reconstructed  as  a  two-lane  paved 
highway  from  the  Crownpoint  area  to  Farmington.  Although 
parts  of  the  local  road  network  would  need  to  be  upgraded, 
none  of  these  improvements  would  be  in  the  immediate  vicinity 
of  the  proposed  action.  Aside  from  Highway  371,  the  highways 
that  would  be  crossed  by  the  proposed  rail  lines  are  situated 
so  that  planned  development  would  not  significantly  increase 
their  level  of  utilization. 


Railroads 

The  Santa  Fe  has  indicated  that  it  has  no  formal  plans  for 
rail-related  improvements  in  the  vicinity  of  the  proposed  rail 
line.  It  is  presently  considering  the  installation  of  TCS  on  the 
main-line;  however,  elimination  of  the  Star  Lake  Railroad  may 
delay  the  need  for  this  improvement.  Consolidation  Coal  Com¬ 
pany  and  El  Paso  Natural  Gas  Company  (ConPaso)  have 
made  a  joint  right-of-way  application  to  the  Navajo  tribe  to 
construct  a  private  rail  line  from  their  coal  lease  near  Burnham 
southward  to  the  Santa  Fe’s  Defiance  branch  and  northward  to 
the  San  Juan  Power  Plant.  Development  of  this  line  would  be 
independent  of  the  proposed  action  in  this  ES  (see  Chapter 
VIII  of  the  Regional  Analysis). 


Airports 

There  are  no  known  plans  to  improve  the  airports  in  the 
vicinity  of  the  proposed  rail  line.  Increased  population  and 
economic  activity  will  probably  increase  the  frequency  of  oper¬ 
ations  at  those  airports  open  to  the  general  public. 


SOCIOECONOMIC  CONDITIONS 

Increases  in  basic  and  secondary  employment  will  occur  in 
and  adjacent  to  the  ES  Region  as  a  result  of  the  expansion  of 
oil  and  natural  gas  operations;  uranium  exploration,  mining, 
and  milling;  Federal  and  non-Federal  coal  mining,  and  the 
related  construction  and  expansion  of  coal-fired  electric  gen¬ 
eration  facilities;  and  the  Navajo  Indian  Irrigation  Project.  The 
resulting  increased  population  will  display  different  social  char¬ 
acteristics  from  those  exhibited  today,  including  ethnic  affili¬ 
ation,  life-style,  age,  and  marital  status.  Gross  earnings  and 
per  capita  income  will  also  rise,  primarily  as  a  result  of  expan¬ 
sion  in  the  mining,  utility,  and  construction  sectors.  The  in¬ 
creased  population  will  place  greater  demands  on  the  local 
infrastructure,  particularly  in  the  areas  of  transportation,  health 
care,  education  and  housing.  Refer  to  the  analysis  in  Chapter 
lib,  and  to  the  tables  in  Chapter  VIII  of  the  Regional  Analysis 
for  greater  detail. 
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CHAPTER  III  -  ENVIRONMENTAL  IMPACTS 


This  chapter  analyzes  impacts  of  the  Star  Lake  Railroad  on 
the  environment  described  in  Chapter  II.  In  addition,  impacts 
resulting  from  development  of  the  Alamito,  South  Hospah,  and 
Star  Lake  Mines,  which  are  dependent  on  the  railroad,  are 
considered.  Where  data  are  available,  impacts  are  linked  to 
specific  actions  and  are  quantified  as  to  magnitude,  intensity, 
and  duration. 


GEOLOGIC  SETTING 


Topography 

Changes  in  topography  caused  by  the  construction  of  the 
railroad  would  be  small  and  limited  to  a  long  narrow  band. 
Although  the  route  would  avoid  rapid  changes  in  elevation, 
many  cuts  and  fills  would  be  necessary  (see  Table  SLR  1-5). 
The  two  largest  cuts  would  be  located  southwest  of  Mesa 
Amada  (about  17  miles  from  the  junction  with  the  mainline), 
and  just  south  of  where  the  west  branch  of  the  railroad  would 
cross  Escavada  Wash  (about  16  miles  west  of  Pueblo  Pin¬ 
tado).  A  section  along  the  entire  length  of  the  railroad  showing 
all  cuts  and  fills  is  on  file  with  the  Interstate  Commerce  Com¬ 
mission. 

Additional  impacts  that  would  take  place  as  a  result  of 
building  the  railroad  would  be  the  disturbance  by  the  year  1990 
of  7,295  acres  from  coal  mining  and  development  of  communi¬ 
ties  in  which  the  workers  would  live.  Locally  these  distur¬ 
bances  would  be  significant,  but  over  the  region  as  a  whole 
the  changes  would  be  negligible. 


Stratigraphy  and  Structure 

Estimates  of  the  relative  impacts  of  railroad  construction 
and  maintenance  on  each  of  the  geologic  units  along  the 
proposed  rail  line  are  based  on  the  number  of  miles  of  rail  line 
that  cross  each  unit  (see  Table  SLR  111-1).  Impacts  on  a  given 
unit  may  be  more  extensive  per  mile  of  rail  line  when  sidings 
and  service  facilities  occur  along  the  rail  line,  such  as  impacts 
on  the  basalt  rocks  from  planned  facilities  on  the  first  2-1/4 
miles  of  rail  line  near  Prewitt. 

Railroad  construction  and  maintenance  and  the  related  de¬ 
velopment  would  have  a  negligible  effect  on  the  stratigraphy 
and  structure  of  the  area.  About  745,000  cubic  yards  of  basalt 
would  be  used  for  ballast  and  rip-rap.  Fresh  exposures  of 
some  units  during  construction  may  provide  additional  stratigra¬ 
phic  information. 


Geologic  Hazards 

Slope  stability  and  rockfalls  are  possible  problems  in  con¬ 
struction  of  the  railroad.  Slopes  in  shale  or  alluvium,  which 
would  constitute  a  major  portion  of  the  roadbed,  could  become 
unstable  from  steep  cuts  made  during  construction.  Steepen¬ 
ing  of  shale  slopes  overlaid  by  sandstone  could  create  condi¬ 
tions  favorable  for  rockfalls.  Examples  of  places  where  this 
could  be  a  problem  are  Pueblo  Pintado  Canyon,  where  the 
massive  Cliff  House  Sandstone  is  underlain  by  the  weaker 
shale  of  the  Menefee  Formation,  and  the  Mesa  Amada  area, 
where  the  Poini  Lookout  Sandstone  overlies  the  Mancos  Shale 
(see  Map  SLR  11-2).  No  recent  faulting  is  known  along  the 


proposed  route  and  any  older  faults  are  not  perceived  to  be 
problems. 


Paleontology 

The  railroad  right-of-way  is  located  in  areas  of  minimal 
relief,  typically  valley  fills  or  pediment  surfaces  that  do  not 
contain  substantial  amounts  of  geological  exposure.  Negative 
impacts  from  construction  are  not  anticipated  for  paleontologi¬ 
cal  resources  in  covered  areas.  However,  there  may  be  sub¬ 
stantial  impacts  where  construction  involves  bedrock  distur¬ 
bance. 

There  is  limited  concern  for  most  of  the  34  fossil  localities 
identified  by  paleontoloical  survey  along  the  right-of-way,  but 
14  localities  would  be  disturbed  or  destroyed  during  construc¬ 
tion.  Nine  localities  are  in  the  Mesa  Verde  Group  along  the 
Prewitt  to  Pueblo  Pintado  section  of  the  railroad.  Little  is 
known  about  fossil  resources  from  this  stratigraphic  section. 
The  Bisti  to  Pueblo  Pintado  section  would  directly  impact  five 
localities  with  fossilized  Cretaceous  invertebrate,  vertebrate 
and  plant  materials.  The  University  of  New  Mexico  under  con¬ 
tract  to  the  BLM  has  located  additional  deposits  of  vertebrate, 
invertebrate,  and  plant  materials  near  the  proposed  construc¬ 
tion  site.  Bedrock  disturbances  in  this  part  of  the  right-of-way 
may  have  the  greatest  potential  for  significant  impact. 

Development  associated  with  the  proposed  railroad  con¬ 
struction,  including  signal  facilities,  wells,  construction  camps, 
and  access  routes,  would  have  similar  impacts  from  distur¬ 
bance  of  the  bedrock.  The  surveys  did  not  locate  any  fossil 
materials  in  areas  proposed  for  these  facilities. 

Chapter  IV  of  the  Regional  Analysis  has  a  discussion  of 
major  negative  secondary  impacts  from  several  large  strip 
mines  associated  with  coal  development  contingent  on  railroad 
construction  (refer  to  Table  SLR  111-2).  Some  minor  indirect 
impacts  of  unknown  magnitude  also  are  anticipated  from  rail¬ 
road  construction.  Impacts  would  occur  from  increased  acces¬ 
sibility  of  previously  remote  areas  resulting  in  unauthorized 
collection  and  vandalism.  Some  benefit  may  be  realized  from 
increased  fossil  resource  discoveries  resulting  from  surveys 
and  construction,  thereby  making  them  available  for  scientific 
use. 


Mineral  Resources 

The  Star  Lake  Railroad  could  have  substantial  beneficial 
impact  on  the  minerals  industry  by  providing  an  efficient  and 
economical  way  to  move  coal  to  markets.  As  a  common  carri¬ 
er,  the  railroad  also  would  have  a  potential  beneficial  impact 
on  any  other  mineral  industry  activity  that  would  use  railroad 
transportation  to  or  from  the  central  ES  Region. 

Approximately  745,000  cubic  yards  of  basalt  would  be  ex¬ 
cavated  near  the  south  end  of  the  railroad  and  used  as  ballast 
and  rip-rap  for  the  roadbed. 

The  2,854  acres  within  the  right-of-way  would  be  removed 
from  mineral  exploration  and  development  during  the  life  of  the 
railroad.  This  would  include  approximately  1  million  tons  of 
coal  in  the  Menefee  Formation  at  the  potential  South  Hospah 
Mine. 
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Table  SLR  III-l 


IMPACT  OP  PROPOSED  STAR  LAKE  RAILROAD  ON  STRATIGRAPHY 


Stratigraphy  Unit 

Thickness 

(feet) 

Amount  of  Rail 
Line  on  Unit 
(miles) 

Minimum  Acreage 
Per  Unit  Assumir 
of  Right-of- 

Sand  dune  Deposits 

No  Data 

°T7 

0 

Talus 

No  Data 

0  y 

0 

Landslide  Deposits 

No  Data 

0 1/ 

0 

Clay 

No  Data 

2.36 

42.85 

Alluvium 

30-50 

21.42 

389.56 

Lava  Plows 

120 

5.56 

197.25 

Kirtland  Shale 

300 

0  2/ 

0 

Fruit land  Formation 

300 

7.42 

134.66 

Pictured  Cliffs  Sandstone 

60 

23.00 

417.27 

Lewis  Shale 

350 

17.52 

317.85 

Cliff  House  Sandstone 

250 

1.22 

22.12 

Menefee  Formation 

1,000 

26.95 

488.95 

Point  Lookout  Sandstone 

250 

2.95 

53-51 

Crevasse  Canyon  Formation 

600 

2.09 

37-9-4 

Gallup  Sandstone 

0-120 

.18 

3.27 

Mancos  Shale 

600 

5.30 

95-88 

Dakota  Sandstone 

5-125 

.  06 

1.09 

Morrison  Formation 

600 

°  y. 

0 

Bluff  Sandstone 

150-400 

0  y 

0 

Summerville  Formation 

90-220 

°  y 

0 

Todilto  Limestone 

0-85 

0 1/ 

0 

Entrada  Sandstone 

150-250 

.05 

.90 

Totals 

116.08  y 

2,203.10 

cti 
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V 


1/  Formation  or  deposit  occurs  near  the  proposed  railroad,  but  is  not  traversed 
by  it  or  is  covered  by  alluvium. 

2/  Includes  a  stock  repair  and  service  facility  of  approximately  96.4 
acres . 

3/  Includes  connecting  track. 

4/  Total  acreage  disturbed  estimated  at  2,854.  Discrepancy  of  650.90 
acres  due  to  greater  widths  of  right-of-way,  and  slopes  associated 
with  cuts  and  fills  that  would  require  greater  widths.  Also,  acreage 
for  and  locations  of  attendant  passing- tracks,  sidings  and  loading 
loops  are  not  known. 
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Table  SLR  III-2 

ESTIMATED  SECONDARY  IMPACTS  ON  FOSSIL  RESOURCES  FROM  THE  SLR 


Number  of  Localities 


19o0~ 

1985 

1990 

Mining^/ 

45-55 

160-180 

325-350 

Community  Development 

3-5 

3-5 

4-6 

TOTAL 

48-60 

163-185 

329-356 

2/  South  Hospah,  Star 

Lake,  and 

Alamito  Mines 

Table  SLR  III-3 

AIR  POLLUTION  EMISSIONS  RESULTING  FROM  RAIL  OPERATIONS 


Pollutant 

Emission  in  Tons  Per  Year 

Carbon  Monoxide 

257 

Hydrocarbons 

187 

Nitrogen  Oxides 

730 

Sulfur  Oxides 

113 

Particulates 

49 
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AIR  QUALITY 

The  primary  source  of  emissions  from  the  proposed  action 
can  be  divided  into  those  resulting  from  construction  and  those 
from  operations.  During  construction  (1979-1981),  emissions 
would  be  intermittent  and  localized,  and  would  have  little 
impact  on  air  quality  and  visibility  beyond  the  railroad  right-of- 
way. 

Air  pollutant  emissions  resulting  from  rail  operations  would 
be  due  to  dust  blowing  off  open  hopper  cars  and  emissions 
from  diesel  locomotives.  The  dust  would  be  small  in  magni¬ 
tude,  settle  quickly,  and  its  effect  limited  to  the  area  immedi¬ 
ately  adjacent  to  the  rail  line.  Emissions  from  diesel  locomo¬ 
tives  were  estimated  using  emission  factors  developed  by  the 
U.S.  Environmental  Protection  Agency  (Publication  No.  AP-42) 
and  the  fuel  consumption  estimate  in  Table  SLR  111-8.  The 
levels  of  emissions  are  presented  in  Table  SLR  111-3. 

Emissions  of  these  pollutants  would  be  relatively  low,  inter¬ 
mittent  at  any  one  location,  and  distributed  over  a  large  area. 
Therefore,  levels  of  pollutants  resulting  from  rail  operations 
along  the  proposed  line  would  be  insignificant,  and  visibility 
would  be  little  affected. 

The  coal  mines  dependent  on  the  SLR  also  would  be 
sources  of  emissions  and  dust,  but  their  impacts  will  be  small 
and  local. 


WATER  RESOURCES 


Ground  Water 

The  proposed  railroad  is  not  anticipated  to  have  any  signifi¬ 
cant  impacts  on  the  ground  water  of  the  San  Juan  basin.  No 
wells  are  known  to  exist  within  the  right-of-way,  although 
fences  along  the  railroad  may  partially  block  access  to  a  few 
existing  wells.  Construction  at  the  washes  could  affect  the 
quality  of  water  in  wells  pumping  from  the  alluvium  down¬ 
stream,  but  proper  control  of  potential  pollutants  can  prevent 
this. 

The  greatest  use  of  ground  water  by  the  railroad  probably 
would  occur  during  construction,  when  water  would  be  needed 
to  help  in  compaction  of  fill  and  for  dust  suppression.  Except 
for  a  well  in  the  alluvium  of  Kimbeto  Wash,  none  of  the  wells 
proposed  for  construction  water  is  within  a  mile  of  any  existing 
well  that  taps  the  same  aquifer.  The  wells  would  be  pumped 
12  hours  a  day  at  rates  ranging  from  75  to  500  gal/min  for  up 
to  734  days  (see  Table  SLR  I-4A).  Because  water  levels  would 
return  to  near  their  original  positions  during  the  nonpumping 
periods,  effects  of  this  pumping  would  not  be  noticeable 
beyond  two  miles  from  a  pumping  well,  and  generally  would 
not  be  noticed  more  than  about  0.5  mile  away.  No  data  are 
available  to  evaluate  the  possible  effects  of  the  well  in  the 
alluvium  along  Kimbeto  Wash.  Any  impact  would  be  of  short 
duration  because  the  aquifer  would  be  replenished  by  natural 
recharge  once  pumping  stopped. 

During  operation  of  the  railroad,  withdrawal  from  wells  at 
the  maintenance  yard  and  Pueblo  Pintado  is  expected  to  be 
minimal.  Although  pumping  would  continue  intermittently  for 
many  years,  it  is  not  anticipated  to  have  any  noticeable  effect 
on  the  ground-water  supply  of  the  area. 

It  is  possible  that  some  of  the  railroad  cuts  may  encounter 
shallow  zones  of  perched  ground  water.  These  small  zones  or 
lenses  have  very  limited  capability  to  yield  water.  No  wells  are 
known  to  obtain  water  from  them.  Therefore,  the  only  impact 


from  draining  one  of  these  zones  would  be  to  vegetation  de¬ 
pending  on  it  for  water. 

The  mines  that  would  be  developed  if  the  SLR  is  built 
would  use  about  4,700  acre-feet  of  water  a  year.  Pumping  this 
amount  of  water  would  lower  water  levels  near  the  mines; 
however,  there  is  little  ground-water  development  in  the  vicini¬ 
ty,  so  impacts  would  be  small. 


Surface  Water 

No  large  impact  on  the  surface  water  of  the  region  is 
anticipated  from  the  proposed  railroad.  The  most  important 
impacts  would  be  some  ponding  against  the  upstream  side  of 
the  railroad  embankment  and  a  reduction  in  the  peak  dis¬ 
charge  because  of  the  storage  effect  of  this  ponding.  The 
effect  of  most  floods  should  be  minimal  because  the  bridges 
and  culverts  would  be  designed  for  the  100-year  flood.  Howev¬ 
er,  the  effect  could  be  quite  large  for  very  major  floods.  There 
is  about  a  20-percent  chance  for  the  200-year  flood  to  occur 
during  the  35-year  life  of  the  railroad  (see  the  Regional  Analy¬ 
sis  for  other  probabilities).  The  total  volume  of  surface-water 
flow  should  not  be  affected  by  the  proposed  drainage  struc¬ 
tures.  The  three  stock  ponds  within  the  proposed  right-of-way 
could  be  destroyed  or  damaged  during  construction. 


Water  Quality 

Pollution  could  result  from  accidental  spillage  of  diesel  fuel 
or  coal  along  the  route  and  from  other  wastes  and  lubricants 
from  normal  train  traffic.  Activities  at  service  and  repair  facili¬ 
ties  would  greatly  increase  the  potential  for  pollution  from  fuel, 
oil  and  coal  spills,  from  yard  trash  and  wastes,  and  from 
human  trash  and  wastes.  Locating  the  service  and  repair  facili¬ 
ties  on  the  flood  plain  for  Mitchell  Draw  near  Prewitt  would 
increase  the  opportunity  for  impact  on  water  quality  by  acci¬ 
dental  spillage.  Herbicides  used  for  control  of  weeds  along  the 
right-of-way  could  cause  minor  pollution  in  the  streams  or  the 
alluvial  aquifers  by  accidental  spillage. 


Sediment 

The  major  impacts  on  water  resources  by  the  proposed 
Star  Lake  Railroad  would  be  increased  sediment  from  cuts  and 
fills  along  the  route,  disturbance  of  stream  channels  during 
construction  of  drainage  structures,  and  change  in  hydraulic 
characteristics  of  channels  caused  by  these  structures. 

The  sediment  discharge  from  such  structures  as  cuts  and 
fills,  and  service  and  construction  roads,  would  depend  on 
erodibility  of  the  soils.  Using  the  maps  of  erosion  susceptibility 
furnished  to  the  Atchison,  Topeka  and  Santa  Fe  Railway  by 
VTN  Consolidated,  Inc.,  and  figures  for  the  areas  of  disturbed 
ground,  it  is  estimated  that  an  additional  177,000  tons  of  sedi¬ 
ment  would  be  discharged  during  construction  (Table  SLR  III- 
4).  Assuming  an  average  disturbed  channel  area  of  25  x  100 
feet  for  each  culvert,  with  a  loss  of  0.1  foot  from  the  channel 
bottom,  an  additional  2,300  tons  of  sediment  would  be  added 
during  culvert  construction.  The  total  increased  sediment  dis¬ 
charge  would  be  about  179,000  tons  during  the  2.5-year  con¬ 
struction  period;  the  amount  of  sediment  produced  each  year 
would  depend  on  the  construction  schedule. 

There  probably  would  be  increased  sediment  discharge 
from  construction  disturbances  until  channel  stability  is 
achieved,  and  from  increased  flow  velocities  caused  by  the 
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SEDIMENT  DISCHARGE  FROM  EROSION  DURING  CONSTRUCTION 


Route 

Stationing 

Cut,  Fill, 
Roads 

Sediment  Discharge  (tons) 
Widening  Service  Yard, 
of  Cuts  Sidings 

Borrow 

Pits 

Prewitt  to  Star  Lake 

0+00-600+00 

15 5 102 

403 

958 

1,530 

600+00-1200+00 

14,906 

883 

0 

688 

1200+00-1800+00 

19,908 

304 

0 

0 

1800+00-2400+00 

15,695 

106 

0 

452 

2400+00-3000+00 

15,563 

1,288 

0 

1,677 

3000+00-End 

14,219 

1,182 

0 

885 

Sub  Total 

95,393 

4,166 

958 

5,232 

Pueblo 

Pintado  to 

Bisti 

0+00-600+00 

14,500 

994 

0 

1,680 

600+00-1200+00 

18,585 

993 

0 

0 

1200+00-1800+00 

16,806 

1,117 

0 

3,851 

1800+00-End 

13,485 

451 

0 

902 

Sub  Total 

63,376 

3,555 

0 

6,434 

Grand  Total 

158,769 

7,721 

958 

11,666 

Note:  See  section  on  sediment  computation  In  Appendix  B  for 
methodology . 
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bridges  and  culverts.  The  sediment  discharges  caused  by 
these  factors  cannot  be  adequately  estimated. 

Some  increase  in  sediment  could  be  expected  from  the 
service  road  along  the  track.  Stock  ponds  within  1/2  mile 
downstream  could  be  filled  with  sediment  from  the  construc¬ 
tion. 


Secondary  Impacts 

Development  of  the  three  coal  mines  depending  on  con¬ 
struction  of  the  railroad  would  impact  the  water  resources 
more  severely  than  the  railroad  would.  The  major  impacts 
would  be  lowering  of  water  levels  over  a  large  area  as  a  result 
of  pumping  about  4,700  acre-feet  of  ground  water  a  year, 
destruction  of  several  stream  channels,  increased  opportuni¬ 
ties  for  pollution  of  ground  water,  and  an  average  increase  in 
sediment  discharge  of  13,700  tons  per  year  per  mine.  These 
impacts  are  discussed  in  Chapter  IV  of  the  Regional  Analysis. 


SOILS 

Impacts  on  soils  would  result  from  varied  disturbance  of 
approximately  2,854  acres  within  the  right-of-way  during  devel¬ 
opment  of  the  Star  Lake  Railroad.  About  1,272  acres  of  soil 
surface  (45  percent  of  the  right-of-way)  would  be  removed 
from  productivity  through  being  covered  by  ballast,  service 
roads  and  fill  material,  or  by  excavation  for  cuts  and  borrow 
material.  Table  SLR  111-5  shows  acreages  by  soil  associations 
within  the  right-of-way  that  would  be  disturbed  and  lost  to 
productivity.  Secondary  impacts  would  result  from  coal  devel¬ 
opment  dependent  upon  the  railroad  as  a  source  of  transporta¬ 
tion,  disturbing  an  estimated  7,295  acres  by  1 990. 

Removal  of  vegetation  and  topsoil  during  stripping  and 
grubbing  phases  of  construction  would  expose  subsoils  to  wind 
and  water  action.  Compaction  of  the  subsoil  would  result  in 
long-term  reduction  of  permeability  and  infiltration  rates.  Com¬ 
paction  would  also  change  soil  structure,  thereby  increasing 
potential  for  runoff,  soil  erosion,  and  sedimentation.  Cut-and-fill 
operation  would  involve  the  mixing  and  moving  of  approximate¬ 
ly  9,954,000  cubic  yards  of  material  to  develop  fill  structure 
and  adjust  for  undesirable  subgrade  materials.  Cut  and  fill 
operations  and  subsequent  mining  development  would  result  in 
loss  of  soil  structure  and  compaction  and  mixing  of  various- 
textured  soils  and  horizons,  thereby  increasing  bulk  density 
and  creating  different  soils.  An  estimated  408,000  cubic  yards 
of  material  from  borrow  pits  would  involve  about  37  acres  of 
the  right-of-way.  During  the  excavation  phase  of  construction, 
less  fertile  subsoils  or  toxic  materials  may  be  exposed  that 
could  be  detrimental  to  reclamation  efforts.  Accidental  spillage 
of  toxic  materials,  such  as  gasoline,  oils  and  chemicals,  and 
waste  material  from  concrete  batch  plants,  could  pollute  the 
soils,  affecting  micro-organism  activity  and  reducing  vegetative 
cover.  Cut  slopes,  lacking  vegetative  cover,  would  be  exposed 
to  wind  and  water  action.  Productivity  levels  would  be  lowered 
until  the  soil  has  had  time  to  reestablish  its  structural  and 
micro-organism  relationships,  which  in  the  semi-arid  Southwest 
may  take  decades  to  occur. 

The  most  intense  soil  erosion  problem  would  be  encoun¬ 
tered  when  the  proposed  route  crosses  through  the  Lohmiller- 
San  Mateo,  Persayo-Billings,  Persayo-Lohmiller,  Camborthids- 
Farb,  and  Badland-Rockland  Associations.  These  soils  are  al¬ 
luvial  deposits,  occurring  primarily  in  stream  valleys  and  flood- 
plains.  They  are  highly  susceptible  to  erosion  when  disturbed, 
as  demonstrated  by  steep-sided,  deeply  entrenched  gullies. 


Recent  sand  dunes  indicate  that  wind  erosion  is  a  locally 
active  process  along  Chaco  Wash  and  some  of  its  tributaries. 
The  combined  extent  of  these  associations  within  the  right-of- 
way  is  about  940  acres. 

Other  soil  characteristics  subject  to  impact  are  as  follows: 
Lohmiller-San  Mateo,  Prieta-Thunderbird,  and  Persayo-Loh¬ 
miller  Associations  have  high  clay  content  and  shrink-swell 
potential,  which  would  create  uplift  or  slumping  and  affect 
foundation  stability.  Maintenance  roads  would  be  slick  and 
difficult  to  travel  during  periods  of  wet  weather  due  to  the 
plastic  nature  of  the  clay.  These  soils  occur  on  approximately 
630  acres  of  the  right-of-way. 

Hagerman-Travessilla,  and  Persayo-Billings  Associations 
contain  low  strength  soils.  When  wetted,  these  soils  have  a 
tendency  to  collapse  while  supporting  a  load.  Consequently, 
collapsible  soils  would  provide  poor  subgrade  support  for  road¬ 
beds  during  wet  seasons  where  surface  drainage  is  poor  or 
artifically  restricted.  Collapsible  soils  comprise  about  1,068 
acres  of  the  right-of-way. 

Lohmiller-San  Mateo,  Persayo-Lohmiller,  Persayo-Billings 
and  Badland-Rockland  Associations  contain  soils  with  physi¬ 
cal-chemical  characteristics  that  may  induce  accelerated  corro¬ 
sion  of  uncoated  steel  and  concrete.  These  soils  occur  on 
approximately  713  acres  of  the  right-of-way. 

Hagerman-Travessilla,  Persayo-Billings,  Persayo-Lohmiller, 
and  Badland-Rockland  Associations  contain  soils  with  poor 
load-bearing  capabilities  that  could  lead  to  detrimental  defor¬ 
mation  of  the  supported  structures.  These  soils  comprise 
about  1,513  acres  of  the  right-of-way. 

In  summary,  an  estimated  2,854  acres  would  be  disturbed 
by  construction  of  the  SLR,  resulting  in  major  alteration  of  soil 
characteristics,  creating  different  soils,  and  removing  1,272 
acres  of  soil  surface  from  productivity.  The  long-term  loss  of 
productivity  of  the  1,272  acres  (45  percent  of  the  right-of-way) 
would  be  a  significant  impact  to  the  soil  resource  within  the 
right-of-way.  However,  1,272  acres  would  involve  less  than 
0.03  percent  of  the  region.  Impacts  of  coal  development  de¬ 
pendent  upon  the  railroad  would  change  soils  and  reduce  soil 
productivity  of  an  estimated  6,762  acres  (less  than  0.2  per¬ 
cent)  of  the  region  by  1990.  Reclamation  experience  in  the 
region  has  not  been  of  sufficient  duration  for  studies  to  deter¬ 
mine  the  long-range  effects  on  soil  productivity. 


VEGETATION 

Impacts  on  vegetation  in  the  right-of-way  would  range  from 
slight  disturbance  to  total  destruction.  Coal  mining  that  could 
occur,  using  the  railroad  for  transportation,  would  result  in 
destruction  of  vegetation  on  other  areas.  The  approximate 
acreages  of  the  various  vegetation  types  that  would  be  impact¬ 
ed  by  development  of  the  railroad  are  shown  in  Table  SLR  III- 
6. 

Initial  disturbance  of  vegetation  would  result  from  vehicles 
and  machinery  driving  through  during  fence  construction  and 
from  access  by  heavy  earth-moving  equipment.  Destruction  of 
vegetation  also  would  occur  during  stripping  and  clearing  oper¬ 
ations  prior  to  moving  cut  and  fill  material  for  roadbed  prepara¬ 
tion,  and  during  grading  of  the  service  road. 

Secondary  impacts  would  result  from  altered  environments 
and  from  invasion  by  annual  weedy  species.  The  altered  envi¬ 
ronments  would  result  from  land-shaping  operations  which 
change  moisture  accumulation,  aspect  and  steepness  of  expo¬ 
sures,  and  surface  materials  available  as  plant-growth  medium. 
Very  little,  if  any,  vegetation  would  be  expected  to  become 
established  on  the  steep  slopes  of  cuts  and  fills  and  on  areas 
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ACREAGE  OP  SOIL  ASSOCIATIONS  DISTURBED  AND  REMOVED  PROM 
PRODUCTIVITY  BY  RAILROAD  CONSTRUCTION  WITHIN  THE  RIGHT-OF-WAY 


Association  2/ 

Acres 

Disturbed 

Acres  Removed 
From  Productivity 

11  Persayo-Billings 

170 

60 

16  Penistaja-Sheppard- Palma 

75 

49 

17  Lohmiller-San  Mateo 

98 

51 

19  Hagerman-Travesilla 

898 

4o4 

22  Prieta-Thunderbird 

177 

104 

28  Doak-Shiprock 

190 

59 

31  Badland-Rockland 

90 

60 

32  Cumborthids-Parb 

230 

114 

33  Persayo-Lohmiller 

355 

118 

34  Rockland-Travessilla 

278 

92 

35  Billings-Badland 

293 

161 

TOTAL 

2,854 

1,272 

Source:  Star  Lake  Rai]noad  Company,  1977. 

Footnote : 

1/  Numbers  accompanying  soil  associations  refer  to  Table  B-7  in 
Appendix  B  of  the  Regional  Analysis. 
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Table  SLR  III-6 


APPROXIMATE  ACREAGES  OF  VEGETATION  TYPES  THAT  WOULD  BE  IMPACTED 


Vegetation 

Impacted  by  Construction 
of  the  Railroad 

Destroyed 

by  n/ 
Mining  ±! 

Type 

Disturbed 

Destroyed 

Grassland 

1,850 

821 

2,978 

Sagebrush 

340 

152 

3,491 

Sarren 

14 

6 

152 

Piny on- Juniper 

280 

130 

98 

Saltbush-Greasewood 

370 

163 

43 

TOTAL 

2,854 

1,272 

6,762 

-  Estimates  of  areas  that  would  be  mined  through  1990. 
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left  with  a  dense  compact  surface.  A  saltbush-greasewood 
type  would  probably  replace  grasslands  along  drainageways 
where  runoff  from  roadbeds  and  slopes  would  accumulate.  On 
sites  where  moisture  available  for  plant  growth  is  reduced  by 
development  of  the  railroad,  vegetation  communities  tolerant 
of  drier  conditions  would  develop.  Grassland  or  annual  weed 
communities  would  probably  develop  on  the  downhill  side  of 
the  roadbed  and  on  sloping  surfaces. 

In  addition  to  the  vegetation  destroyed  directly  through  con¬ 
struction  of  the  railroad,  the  vegetation  on  6,762  acres  would 
be  destroyed  by  coal  mining  that  would  occur  through  1 990  at 
mines  using  the  railroad  for  transportation.  Table  SLR  111-6 
shows  the  acreages  of  the  various  vegetation  types  that  would 
be  affected  by  this  mining. 

Neither  construction  of  the  railroad  nor  the  associated 
mining  would  affect  locations  where  endangered  or  threatened 
plants  are  growing. 


WILDLIFE 

It  is  estimated  that  1 ,272  acres  of  wildlife  vegetative  habitat 
would  be  impacted  by  construction  and  operation  of  the  pro¬ 
posed  railroad.  Major  vegetative  communities  were  ranked  se¬ 
quentially  according  to  their  value  as  wildlife  habitat  as  follows: 
saltbush  and  greasewood,  big  sagebrush,  pinyon-juniper,  and 
gramma-galleta.  Gramma-galleta,  which  comprises  the  greatest 
percentage  of  vegetative  cover  on  the  subject  lands,  would 
receive  the  greatest  disturbance.  Changes  in  plant  communi¬ 
ties  caused  by  environmental  alterations  would  result  in  minor 
impacts  to  wildlife  habitat.  Depending  on  the  revegetation  suc¬ 
cess  along  the  right-of-way,  much  of  the  wildlife  habitat  could 
be  improved  by  establishing  ecotone  areas  to  attract  various 
wildlife  species  into  the  revegetated  areas.  Many  small  mam¬ 
mals  (mainly  rodents),  reptiles,  some  amphibians,  and  numer¬ 
ous  arthropods  would  benefit  from  utilizing  these  revegetated 
areas  along  the  right-of-way. 

The  major  impacts  on  wildlife  would  be  noise,  human  ha¬ 
rassment,  and  train-animal  collisions.  Noise,  vibration,  in¬ 
creased  traffic,  and  human  activity  would  displace  various  spe¬ 
cies,  particularly  larger  mammals  and  numerous  birds.  Dis¬ 
placement  into  other  occupied  habitats  would  result  in  compe¬ 
tition  and  possible  mortalities.  Small  or  less  mobile  animal 
species  occupying  limited  territories,  would  be  unable  to 
escape  heavy  construction  equipment.  Blasting  would  kill  small 
rodents,  some  birds,  reptiles,  amphibians,  and  various  arthro¬ 
pods,  as  well  as  destroy  dens  and  nesting  habitat.  Two  estab¬ 
lished  prairie  dog  colonies  also  would  be  impacted  by  con¬ 
struction  and  operation  of  the  railroad. 

Impacts  from  fencing  the  right-of-way  would  depend  largely 
on  type  and  location  of  the  fencing.  Fencing,  for  the  most  part, 
would  impair  movement  patterns  of  large-  to  medium-sized 
mammals.  Fences  along  the  proposed  route  could  restrict 
escape  inside  the  right-of-way  for  animals  alarmed  by  ap¬ 
proaching  trains.  Some  mortalities  from  train  collisions  would 
be  expected  along  the  right-of-way. 

The  existence  and  operation  of  the  proposed  rail  line  is  not 
expected  to  have  an  adverse  impact  on  reproduction  of  rap¬ 
tors  since  cliffs,  trees  and  other  nesting  habitat  do  not  occur 
within  the  immediate  area.  In  addition,  there  are  no  crucial  or 
sensitive  wildlife  areas  expected  to  be  impacted  as  a  result  of 
the  proposed  action. 

Development  of  the  coal  mines  dependent  on  the  SLR 
would  destroy  an  additional  6,762  acres  of  wildlife  habitat. 


Endangered  and  Threatened  Species 

There  are  no  indications  that  prairie  dog  colonies  along  the 
right-of-way  support  black-footed  ferrets.  While  the  potential 
exists,  based  on  the  ferrets’  geographical  distribution,  it  is  not 
expected  that  black-footed  ferrets  would  be  directly  impacted. 

No  peregrine  falcons  have  been  sighted  within  the  pro¬ 
posed  railroad  right-of-way,  but  in  recent  years  they  have  been 
observed  in  the  San  Juan  and  Chaco  Regions.  This  indicates 
the  apparent  suitability  of  the  region  to  sustain  a  resident 
population.  Increased  coal  transporting  activity  and  human  in¬ 
trusions  would  cause  these  unique  falcons  to  shy  from  the 
area.  Human  activity  also  could  result  in  illegal  shooting  of  the 
peregrine  falcon. 

Although  the  bald  eagle  would  occur  only  as  an  uncommon 
migrant,  increased  human  activity  would  prevent  any  habitat 
and  feeding  utilization  of  the  area. 

It  should  be  emphasized  that  if  any  information  came  to 
light  indicating  that  these  endangered  speices  do  inhabit  the 
proposed  railroad  route,  notification  and  consultation  would  be 
undertaken  with  the  Fish  and  Wildlife  Service. 


AESTHETICS 


Noise 

The  impact  of  noise  would  come  in  two  stages:  1)  during 
construction  of  the  railroad  and  2)  during  operation  of  trains 
over  the  line.  The  project  area  is  sparsely  populated,  ranging 
between  primitive  and  rural.  Development  of  the  three  coal 
mines  dependent  on  the  SLR  would  create  local  noise 
sources. 


Construction 

In  general,  shifts  would  be  60  or  more  hours  per  week. 
Construction  of  the  railroad  would  require  the  use  of  powered 
equipment  that  would  generate  temporary  noises  between  70 
and  105  dBA.  The  impact  from  pile  driving  would  have  the 
most  far-reaching  effect  on  local  residents.  Noise  from  the 
project  would  be  temporary  because  the  noise  sources  would 
change  locations  as  the  work  progresses. 


Operations 

The  exterior  noise  level  of  55  dBA  on  a  day-night  basis  (55 
Un)  has  been  set  by  EPA  as  a  long  term  exterior  noise-level 
goal  for  the  protection  of  public  health  and  welfare  from  all 
adverse  effects  of  noise  based  on  present  knowledge  (USEPA, 
1977).  At  the  probable  level  of  traffic  over  the  SLR,  the  55  Ldn 
contour  would  be  between  670  and  780  feet  from  the  center 
line  of  the  railroad.  No  critical  noise  sensitive  points  such  as 
national  monuments,  schools,  churches,  trading  posts  or  com¬ 
munity  meeting  buildings  would  be  within  this  area.  The  noise 
levels  at  these  points  may,  at  times,  interfere  with  some  out¬ 
door  activities,  however  they  will  not  reach  70  Ldn,  the  thresh¬ 
old  level  at  which  prolonged  exposure  is  thought  to  result  in 
hearing  loss.  The  70  U„  contour  would  be  between  120  and 
140  feet  from  the  center-line  of  railroad.  Most  of  the  area 
subjected  to  these  levels  would  be  within  the  right-of-way. 

The  noise  levels  discussed  above  would  be  the  result  of 
locomotive  and  car  noise.  In  addition  to  this,  locomotive  horns 


SLR  III-9 


Impacts 


would  also  be  part  of  rail  operations.  This  source  can  be 
expected  to  emit  a  peak  sound  level  of  94  decibels,  at  a  90° 
angle  300  feet  from  the  rail  line.  This  noise  would  be  of  short 
duration  and  is  considered  necessary  as  a  safety  warning 
device. 


Visual  Resources 

Four  Visual  Resource  Management  (VRM)  classes,  as  de¬ 
scribed  in  Chapter  II,  would  be  affected  by  inharmonious  con¬ 
trasts  in  form,  line,  color  and  texture  resulting  from  the  pro¬ 
posed  action.  These  contrasts  would  be  caused  by  the  remov¬ 
al  of  vegetation,  disturbance  of  the  soil,  construction  of  roads 
and  the  roadbed  of  the  railroad,  and  the  placement  of  work 
camps,  material  storage  yards,  and  other  structures  on  the 
landscape.  The  more  evident  these  activities  are,  the  less 
acceptable  they  would  be  to  the  VRM  classes.  The  proposed 
action  would  create  contrasts  in  excess  of  acceptable  limits  for 
Class  I  and  Class  II  areas. 

Approximately  1  percent  of  the  114  miles  of  the  SLR  would 
be  within  Class  I  lands;  Class  II  lands  make  up  about  6  percent 
of  the  total  length;  Class  III  and  IV  lands  make  up  40  percent 
and  53  percent,  respectively.  The  114  miles  of  railroad  would 
mean  that  1 ,272  acres  would  be  altered  from  its  existing  condi¬ 
tion.  This  acreage  would  contain  contrasts  resulting  from  such 
things  as  the  roadbed,  service  roads,  fill  material  and  cut 
slopes. 

Vegetation  removal  would  be  required  for  construction  of 
the  railroad,  communication  sites  and  other  related  develop¬ 
ment.  Removal  of  vegetation  would  cause  an  interruption  of 
existing  patterns,  creating  modifications  in  form,  line,  color,  and 
texture.  The  type  of  vegetation,  method  of  clearing,  and  loca¬ 
tion  and  timing  of  reclamation  would  determine  the  magnitude 
of  these  visual  impacts.  Modifications  to  the  visual  aspect  of 
vegetation  would  be  less  apparent  in  the  grassland  areas  than 
through  the  woodlands  of  the  ES  Region. 

Construction  of  the  roadbed  for  the  railroad  would  create 
strong  contrasts  in  form,  line,  and  color  as  it  winds  through  the 
ES  Region.  To  conform  to  grade  limits,  considerable  cut  and 
fill  slopes  would  be  necessary  in  the  steep  and  broken  terrain. 
A  total  of  2,100  feet  of  fills  higher  than  40  feet  in  height  and 
5,740  feet  of  cuts  deeper  than  40  feet  would  be  expected  from 
construction  of  the  railroad.  As  designed,  the  maximum  height 
for  fills  would  be  53  feet  and  the  maximum  depth  of  cuts  would 
be  59  feet.  These  cuts  and  fills  would  create  crescent-shaped 
forms  of  light-colored  soils.  Other  activities  associated  with  the 
roadbed  that  would  affect  visual  resources  inside  and  outside 
the  right-of-way  include  borrow  pits,  drainage  structures,  and 
access  roads. 

Communication  sites  and  service  facilities  would  introduce 
additional  form,  line,  color  and  texture  changes  in  the  land¬ 
scape.  The  exterior-finish  color  and  form  of  the  structures 
would  determine  the  magnitude  of  impacts  upon  the  visual 
resources.  It  has  been  proposed  that  temperature  stabilization 
of  the  fiberglass  buildings  used  at  communication  sites  be 
achieved  by  burying  80  percent  of  the  building  and  covering 
the  remaining  20  percent  of  the  building  exposed  above 
ground  level  with  excavated  soil.  This  would  help  reduce  the 
visual  impacts.  However,  a  strong  vertical  contrast  would  still 
be  present  in  the  form  of  a  triangular  galvanized  steel  tower 
ranging  between  40  and  120  feet  in  height  at  each  site.  The 
solar  panels  on  these  towers  would  create  a  visual  impact 
through  form  and  color  contrasts. 

Contrasts  created  by  the  construction  of  the  railroad  would 
be  most  evident  from  four  critical  areas  where  the  largest 
number  of  people  would  have  the  greatest  opportunity  to  view 


the  railroad.  These  areas  would  be  where  the  proposed  rail¬ 
road  would  join  the  mainline  near  Interstate  40;  where  the 
railroad  would  cross  over  and  parallel  Navajo  route  9  near 
Pueblo  Pintado;  where  the  railroad  would  cross  State  Highway 
57,  the  road  that  leads  into  Chaco  Canyon  National  Monu¬ 
ment;  and  where  the  railroad  would  cross  State  Highway  371. 
The  railroad  would  pass  at  the  closest  within  2  miles  of  Chaco 
Canyon  National  Monument  but  should  not  be  visible  from 
within  the  canyon,  where  the  main  visitor  facilities  are  located. 

If  the  railroad  were  built,  additional  disturbances  to  the 
characteristic  landscape  would  occur  from  mining  activities  and 
community  development.  In  1980,  1,323  acres  would  be  dis¬ 
turbed,  by  1985,  3,935  acres,  and  by  1990,  7,295  acres. 
Mining  activities  from  the  secondary  development  would  be 
within  VRM  Class  III  and  IV  areas. 


LAND  USE 


Recreation 

Recreation  activities  would  not  be  appreciably  affected  by 
the  proposed  action  because  those  occurring  within  the  corri¬ 
dor  are  primarily  a  dispersed  type.  The  recreationist  participat¬ 
ing  in  these  activities  is  not  dependent  on  the  289.6  acres  of 
public  lands  within  the  2,854  acres  of  committed  land  in  the 
right-of-way.  Any  resultant  loss  or  gain  of  recreation  visits  re¬ 
sulting  from  the  proposed  action  cannot  be  quantified. 

The  quality  of  outdoor  recreation  experiences  in  and  adja¬ 
cent  to  the  railroad  right-of-way  would  be  reduced  by  distur¬ 
bance  of  soil,  vegetation,  and  wildlife  during  construction.  The 
rail  alignment  would  cross  numerous  public  and  private  roads 
used  by  recreationists.  The  railroad  right-of-way,  if  fenced, 
would  also  restrict  cross-country  off-road  recreation  travel. 

Chaco  Canyon  National  Monument  would  be  indirectly  im¬ 
pacted  by  the  proposed  railroad.  Secondary  impacts  may 
result  from  the  noise  of  mining  operations  and  the  interruption 
of  vehicular  traffic  during  the  construction  of  the  grade  separa¬ 
tion  crossing  on  State  Highway  57  north  of  the  monument 
boundary. 

The  Continental  Divide  Trail  could  be  in  direct  conflict  with 
the  railroad  if  both  are  built  as  proposed.  The  Continental 
Divide  would  be  crossed  several  times  in  the  114-mile  length 
of  the  railroad. 

Mining  and  community  development  relating  to  the  SLR 
would  remove  land  from  recreation  use.  The  disturbance  and 
development  in  previously  undisturbed  recreation  use  areas 
would  also  result  in  a  lower  quality  of  recreation  experiences. 


Transportation 


Construction 

The  movement  of  materials,  equipment,  and  workers  during 
construction  of  the  proposed  rail  line  would  create  a  short-term 
increase  in  transportation  demands  in  the  vicinity  of  the  pro¬ 
posed  route.  Access  to  the  site  would  require  the  use  of 
several  existing  and  proposed  roadways.  Specific  impacts  on 
these  routes  are  delineated  in  Table  SLR  111-7.  Increased  high¬ 
way  use  by  workers  and  by  trucks  hauling  materials  would 
increase  the  potential  for  highway  accidents.  Due  to  the  com¬ 
paratively  small  number  of  workers  involved  in  this  project  at 
any  one  time,  the  magnitude  of  this  increase  should  be  small. 
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Impacts 


The  impacts  associated  with  construction  would  terminate 
when  construction  is  complete. 


Operation 

It  is  anticipated  that  the  proposed  rail  line  would  serve  at 
least  three  coal  mines,  requiring  the  operation  of  approximately 
9  unit  trains  per  day,  including  empties.  This  is  well  within  the 
capacity  of  the  rail  line.  The  impact  of  this  additional  traffic  on 
the  Santa  Fe  main  line  and  related  down-line  impacts  are 
discussed  in  Chapter  IV  of  the  Regional  Analysis. 

Rail  operations  would  have  minimal  impact  on  the  existing 
transportation  system.  The  4  public  roads  and  34  private  roads 
that  would  cross  the  line  at  grade  have  very  low  traffic  levels. 
The  frequency  of  rail-highway  grade  crossing  accidents  that 
would  result  from  train  operations  is  unknown  and,  in  effect, 
would  be  random  occurrences. 

Rail  operations  over  the  proposed  line  would  almost  exclu¬ 
sively  be  limited  to  unit  trains,  which  have  been  demonstrated 
to  be  one  of  the  most  fuel-efficient  means  of  moving  bulk 
freight.  Operations  over  the  proposed  line  were  simulated  to 
obtain  an  estimate  of  diesel  fuel  consumption,  by  station,  for 
the  anticipated  operations.  The  results  of  these  simulations  for 
1990  are  summarized  in  Table  SLR  ill-8.  The  approximately  4 
million  gallons  of  fuel  consumed  is  about  4  percent  of  the 
highway  consumption  of  diesel  fuel  in  New  Mexico  in  1975. 


Agriculture 

The  proposal  would  affect  20  grazing  allotments  in  varying 
degrees,  depending  on  the  acreage  required  for  the  railroad 
right-of-way.  (Indian  grazing  practices  on  these  allotments  are 
discussed  fully  in  Chapter  II  of  the  Regional  Analysis.)  The 
entire  length  of  the  right-of-way  would  be  fenced  by  the  time 
construction  is  complete;  thus,  2,854  acres  of  right-of-way 
would  be  removed  from  livestock  grazing  until  the  economic 
life  of  the  railroad  is  completed  and  the  land  is  returned  to 
grazing.  Table  SLR  111-9  shows  the  acreage  removed  from 
grazing  in  each  allotment  and  the  attendant  loss  of  production 
expressed  in  Animal  Unit  Months  (AUMs).  A  low  adverse 
impact  would  be  realized  by  most  livestock  operators  affected 
by  the  proposal  due  to  the  relatively  low  number  of  AUMs  lost. 
The  highest  loss  would  occur  in  allotment  55,  where  64  AUMs, 
or  approximately  5  animal  units  yearlong,  would  be  lost. 

A  major  adverse  impact  could  be  realized  by  Indian  opera¬ 
tors  whose  sole  grazing  unit  is  their  160-acre  Individual  Indian 
Allotment  which  would  be  crossed  by  the  proposed  railroad. 
These  operations  are  so  small  that  even  though  the  acreage 
lost  to  the  railroad  is  relatively  low,  a  combination  of  the  loss 
of  forage,  grazing  distribution  restrictions,  and  a  day-long 
sheep  herding  requirement,  could  cause  the  operator  to 
choose  to  abandon  the  traditional  livestock-based  way  of  life 
and  depend  entirely  on  other  sources  for  subsistence.  It  is 
estimated  that  5  to  10  such  operations  would  be  affected  by 
the  proposal.  Allotment  12,  presently  operating  under  an  allot¬ 
ment  management  plan,  would  require  a  complete  change  in 
the  grazing  system.  A  fenced  railroad  right-of-way  would  ne¬ 
cessitate  a  new  pasturing  system,  additional  fencing,  and  addi¬ 
tional  water  development. 

All  livestock  operations  would  be  adversely  affected  by  a 
change  in  livestock  distribution  patterns  and  possible  isolation 
of  watering  areas.  Beneficial  impacts  could  result  from  new 
watering  places  in  borrow  pits,  water  storage  pits,  and  new 
permanent  wells. 


Secondary  impacts  due  to  mine  development  as  a  result  of 
the  railroad  construction  would  be  negligible.  Losses  in  forage 
production  that  would  have  occurred  have  been  eliminated  by 
company  and  surface  owner  negotiations' resulting  in  the  pur¬ 
chase  of  the  surface,  exchange  of  use  areas,  or  relocation  of 
livestock. 


Wilderness 

No  National  Wilderness  Areas  would  be  directly  impacted 
by  the  proposed  railroad.  The  proposed  route  would  remove 
approximately  17  acres  of  right-of-way  from  Roadless  Area 
NM-010-09  and  approximately  6  acres  from  NM-010-58  (Maps 
SLR  11-8,  111-1  and  111-2)  essentially  eliminating  these  roadless 
areas  from  further  consideration.  These  roadless  areas  were 
designated  pursuant  to  FLPMA  requirements.  The  loss  of 
these  two  roadless  areas  would  constitute  about  7  percent  of 
the  total  roadless  area  acreage. 

Noise  levels  and  visibility  of  activities  that  would  occur 
during  construction  and  operation  of  the  railroad  could  degrade 
existing  wilderness  values,  making  these  lands  unsuitable  for 
wilderness  designation. 

No  direct  impacts  to  roadless  areas  would  occur  as  a  result 
of  mine  development  associated  with  the  railroad. 


CULTURAL  RESOURCES 

Construction  of  the  railroad  would  cause  both  direct  and 
indirect  impacts  to  cultural  resources.  Consultation  with  the 
State  Historic  Preservation  Officer  concerning  these  impacts 
has  begun  and  will  continue  through  such  time  as  the  railroad 
proposal  is  rejected  or  construction  begins.  Direct  impacts,  in 
most  cases,  would  result  in  irretrievable  loss  of  the  physical 
site  and  the  context  for  cultural  materials.  Indirect  impacts 
would  affect  surface  materials  primarily,  but  these  impacts 
should  not  be  discounted  since  sites  are  identified  and  dated 
largely  from  surface  remains. 

Fencing  of  the  right-of-way  and  construction  of  track  and 
associated  railway  facilities  would  directly  impact  sites  9,  12, 
40,  51,  60,  68,  81,  84,  89,  90a,  90b,  and  prehistoric  roads  in 
Table  11-9.  Since  additional  sites  probably  were  overlooked  in 
existing  inventories  (see  Chapter  II),  direct  impacts  to  perhaps 
as  many  as  33  additional  sites  must  be  anticipated.  Impacts  to 
presently  known  sites  include  two  non-diagnostic  lithic  scatters 
(Sites  40  and  84  on  Table  SLR  11-9).  Impacted  Anasazi  sites 
would  be  more  substantial.  Other  identified  Anasazi  sites  sub¬ 
ject  to  direct  impact  are  ceramic  scatters  (Sites  9,  12,  and 
90a).  Navajo  sites  include  a  dwelling  site  (Site  81),  a  sweat 
lodge  (Site  60),  and  camp  areas  (Sites  68,  89,  90b). 

The  proposed  action  could  indirectly  impact  91  to  142  sites. 
These  sites  are  described  on  Table  SLR  11-9.  Most  are  Anasazi 
and  Navajo  remains.  Damage  to  these  sites  would  be  less 
severe  than  to  those  located  directly  in  the  right-of-way.  Never¬ 
theless,  sites  near  the  proposed  alignment  likely  would  receive 
some  vandalism  and  incidental  construction  damage.  Pueblo 
Pintado,  a  National  Register  site,  would  be  easily  visible  from 
the  right-of-way.  Its  standing  walls  may  be  a  particularly  attrac¬ 
tive  target  for  vandalism. 

Additional  direct  and  indirect  damage  to  sites  may  result 
from  construction  of  wells  and  communication  sites,  and  from 
construction  facilities.  Potential  impacts  are  unknown  because 
data  on  the  location  of  ancillary  structures  are  not  available  at 
present.  Development  of  the  coal  mines  dependent  on  the 
SLR  would  impact  107  to  165  additional  sites. 
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Table  SLR  III- 8 


Impacts 


SIMULATED 

SLR  FUEL  CONSUMPTION 

IN  1990  1/ 

Station 

Level  of 
Production 
(million 
tons/year) 

Fuel 

Corns  umption 

Per  Trip 
(gallons) 

Nirmber 
of  Trips 

Total  Fuel 
Comsumption 
(gallons ) 

Star  Lake 

7-0 

2,689 

700 

1,882,300 

Alamito 

6 . 0 

2,783 

600 

1,669,800 

South  Hospah 

3.5 

1,132 

350 

396,200 

TOTAL 

3,948,300 

Source:  BLM/USGS/ICC  Team. 

1/  Train  Performance  Simulator,  TPS  3  -  U.S.  DOT  Transportation  Systems  Center, 

Cambridge,  Mass,  derived  from  a  simulator  developed  by  Missouri  Pacific  Railroad. 
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Table  SLR  III-9 


ACREAGE  REQUIRED  AND  AUMS  LOST  BY  GRAZING  ALLOTMENT 


Grazing 

Allotment  by  Number 

Right-of-Way  Acreage 

Required 

AUMS 

Lost 

80 

275.4 

41 

77 

68.6 

9 

76 

19.6 

2 

65 

72.9 

9 

78 

12.0 

3 

66 

43.8 

6 

55 

430.3 

64 

42 

194.9 

56 

35 

78.6 

9 

37 

143.8 

33 

33 

226.6 

21 

18 

305.6 

28 

17 

290.5 

38 

19 

3.3 

1 

20 

19.3 

3 

21 

66.0 

15 

13 

168.3 

20 

16 

114.1 

11 

12 

235.1 

27 

8 

85.3 

6 

2,854.0 

402 

Source:  Santa  Fe  Railroad  Proposal  and  BLM  Unit  Resource  Analysis. 
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Impacts  on  cultural  resources  can  be  minimized  through 
careful  supervision.  Past  experience,  however,  indicates  that 
this  is  difficult  to  accomplish.  As  a  result,  an  undetermined  loss 
of  surface  materials  should  be  expected  if  the  railroad  is  con¬ 
structed. 

One  Anasazi  and  three  Navajo  sites  that  would  be  directly 
impacted  have  been  given  significance  ratings  of  four  or 
higher.  These  sites  appear  to  meet  research  criteria  for  nomi¬ 
nation  to  the  National  Register  of  Historic  Places.  At  least  37 
sites  (those  rated  4  or  above  in  Table  11-9)  subject  to  indirect 
impact  also  appear  to  be  eligible  for  nomination  to  the  National 
Register. 


SOCIOECONOMIC  CONDITIONS 

Specific  social  and  economic  impacts  of  the  Star  Lake 
Railroad  would  be  minimal.  The  cumulative  effects  of  construc¬ 
tion  and  operation  of  the  railroad  and  the  coal  mines  it  would 
serve  are  discussed  in  the  sections  below. 


Demographic  Features 

Construction  of  the  Star  Lake  Railroad  would  involve  a 
labor  force  of  310  men  at  the  peak  of  building  activity,  in  1980. 
Up  to  200  of  these  workers  are  expected  to  be  residents  of 
the  ES  Region.  A  large  portion  of  this  work  force  would  consist 
of  present  employees  of  the  Santa  Fe  Railroad,  including  100 
Navajo  Indians  of  the  Santa  Fe  Railroad’s  permanent  track 
crew. 

Approximately  200  employees  of  contractors  would  be  en¬ 
gaged  in  some  or  all  elements  of  grading,  bridge  and  culvert 
construction,  and  fencing.  The  source  of  these  workers  cannot 
be  predicted  since  no  contracts  have  been  awarded.  The  Star 
Lake  Railroad  intends  to  use  local  residents  whenever  possi¬ 
ble.  However,  it  has  been  assumed  that  60-percent  of  these 
laborers  would  not  be  local. 

Temporary  work  camps,  as  described  in  Chapter  I,  would 
be  used  by  both  Santa  Fe  and  the  contractors.  The  use  of 
these  camps  would  be  the  primary  reason  for  the  minimal 
socioeconomic  impacts  during  construction. 

Several  aspects  of  the  population  impacts  of  the  proposed 
railroad  construction  are  unique.  First,  all  significant  increases 
in  population  would  occur  during  the  construction  phase,  and 
would  occur  very  rapidly.  In  1978,  there  would  be  no  impact. 
Construction  would  peak  in  1980  leading  to  an  increase  in 
population  of  921  persons  due  to  the  railroad.  By  1985,  con¬ 
struction  would  be  completed  and  the  railroad  in  operation, 
with  no  long-term  population  effect.  In  1985  the  operational 
employment  would  stabilize  at  103  persons  and  remain  at  that 
level  through  1990.  In  1980  the  railroad  would  account  for  12.4 
percent  of  the  coal-related  regional  population  increase,  or  0.5 
percent  of  the  total  population  projected  for  the  region.  For 
1985  and  1990,  these  figures  would  drop  to  1.3  and  1.0  per¬ 
cent  of  the  ES  Region’s  coal-related  increase.  Of  the  103 
permanent  residents  created  by  operation  of  the  railroad,  it  is 
estimated  that  52  would  live  in  McKinley  County  and  51  in 
Valencia  County.  In  1985  and  1990  this  would  account  for  1.6 
and  1.1  percent  of  McKinley  County’s,  and  6.3  and  4.6  percent 
of  Valencia  County’s  coal-related  population  increases,  respec¬ 
tively. 

The  railroad  would  make  possible  the  future  development 
of  additional  coal  mines  in  the  region  which  otherwise  would 
not  exist.  Construction  of  related  mines  would  account  for  a 
79.2  percent  increase  in  the  regional  coal-related  population  in 


1980,  17.0  percent  in  1985,  and  19.1  percent  in  1990  above 
levels  projected  without  the  proposed  railroad. 


Economic  Conditions 

One-third  of  the  jobs  involved  in  the  construction  of  the 
Star  Lake  Railroad  would  be  taken  by  the  Santa  Fe  Railroad’s 
permanent  Navajo  line  workers.  The  Star  Lake  Railroad  would 
add  to  employment  and  income  in  the  five-county  (McKinley, 
Rio  Arriba,  Sandoval,  San  Juan  and  Valencia  counties)  area, 
as  shown  in  Tables  SLR  111-10  and  SLR  111-11,  but  these 
incremental  gains  would  be  slight.  Construction  of  the  pro¬ 
posed  railway  would  involve  a  peak  labor  force  of  310  persons 
(including  the  permanent  track  layers).  The  total  construction 
payroll  would  peak  in  1980  at  $5.86  million.  The  building  of  the 
Star  Lake  Railroad  would  be  highly  seasonal  in  its  labor  re¬ 
quirements  and  tempo  of  activity.  Whereas  employment  in  the 
summer  of  1980  is  anticipated  to  reach  310,  at  the  end  of  that 
year  it  would  have  dropped  to  about  200. 

Operation  of  the  Star  Lake  Railroad  would  begin  in  1980 
with  a  permanent  work  force  of  38  persons.  While  the  project¬ 
ed  number  of  construction-phase  workers  would  be  significant 
if  it  represented  a  long-term  addition  to  area  payrolls,  it  would 
not  be  important  given  the  shortness  of  the  phase  as  planned. 
The  operation-phase  work  force  is  so  small  as  to  be  insignifi¬ 
cant  in  the  context  of  the  projected  growth  and  development 
of  the  economies  of  northwest  New  Mexico.  Operation-phase 
payrolls  are  projected  at  a  constant  $661 ,000  a  year  beginning 
in  1982.  The  Santa  Fe  Railroad  would  expect  to  hire  local 
residents  for  these  jobs. 

Until  contracts  for  materials  have  been  let,  no  estimate  of 
impacts  from  capital  expenditure  can  be  projected.  Primary 
sources  for  steel  and  other  items  would  likely  be  CF&I  Steel  in 
Pueblo,  Colorado,  and  United  States  Steel  in  Gary,  Indiana. 
Through  June  30,  1978,  Santa  Fe  had  spent  $2.1  million  on 
pre-construction  activities. 


Community  Infrastructure 


Housing 

Construction  phase  population  would  require  concentrated 
increases  in  temporary  housing  (trailers)  in  the  vicinity  of  the 
proposed  site,  as  described  in  Chapters  I  and  II.  Santa  Fe  has 
no  plans  for  permanent  housing  of  their  employees.  The  track 
crew  and  fence  crew  would  be  housed  by  Santa  Fe  in  bunk 
cars  and  trailers  within  the  proposed  right-of-way.  The  remain¬ 
ing  population  would  create  a  peak  demand  for  270  additional 
mobile  home  units  in  the  area  in  1980,  to  be  distributed  be¬ 
tween  Prewitt,  Hospah,  Gallo  Wash,  and  Pueblo  Alto.  This 
would  be  an  increase  of  2.1  percent  in  the  ES  Region’s  mobile 
home  stock  in  1980.  In  1985  and  1990,  there  would  be  a 
permanent  demand  for  an  estimated  38  units  to  house  the 
local  residents  who  have  been  trained  to  maintain  and  operate 
the  railroad.  Because  the  construction  headquarters  would  be 
in  Gallup,  the  demand  for  housing  would  be  felt  most  there. 
Housing  demand  would  increase  insignificantly  compared  to 
the  demand  already  existing  in  western  Valencia  County  due  to 
increased  uranium  activity. 
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Table  SLR  III-ll 


Impacts 


ESTIMATED  ANNUAL  PERSONAL  INCOME,  1980-1990 
(in  thousands  of  1977  dollars) 


Year 

Annual  Total 

Personal  Income— ^ 

Percent  Increase 

With  Proposed  Action?/ 

1980 

10,696.6 

1.6 

1985 

1,128.6 

0.1 

1990 

1,128.6 

0.1 

Total 

37,225.6 

1.5 

Source:  2/  Larry  Adcock  and  Associates,  1978. 

Note:  ?/  Increase  in  total  personal  income  in  five -county  area. 
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Public  Support  Structures 

Tax  revenues  to  be  generated  by  the  Star  Lake  Railroad 
would  primarily  benefit  McKinley  County.  While  the  tax  base 
would  be  expanded  in  the  county  with  an  increase  in  residents, 
an  estimated  40  to  50  percent  of  the  workers  would  not  pay 
local  taxes  because  they  would  commute  from  other  areas. 
Because  the  projected  increases  in  population  and  housing 
units  are  negligible,  compared  to  the  coal  and  uranium  related 
increases,  indirect  impacts  on  local  taxes  would  be  minimal. 


Education 

There  would  be  negligible  impact  upon  educational  systems 
in  the  ES  Region.  However,  schools  would  be  temporarily 
impacted  with  an  additional  30  to  40  students  (an  approximate 
30-percent  increase)  during  construction.  Two  additional  teach¬ 
ers  would  also  be  required  in  the  area  during  this  period. 
Facilities  expansion  of  1 0  to  1 5  percent  (in  the  form  of  tempo¬ 
rary  modular  classrooms)  would  be  required  for  an  estimated 
long-term  increase  in  student  enrollment  due  to  the  railroad. 


Health  Services 

Impact  on  health  care  would  be  less  than  one  percent  in 
McKinley  and  Valencia  Counties  in  terms  of  facilities  and  per¬ 
sonnel.  At  least  one  additional  physician  and  registered  nurse, 
with  two  additional  hospital  beds  would  be  needed  in  the 
immediate  vicinity  of  Prewitt  to  maintain  national  standards. 
This  health  care  plus  most  emergency  treatment  could  be 
provided  by  services  in  Grants. 


Public  Safety 

An  additional  police  officer  would  be  required  in  the  Prewitt 
area  by  1980  to  maintain  recommended  standards  of  protec¬ 
tion.  Police  protection  in  other  parts  of  McKinley  County  near 
the  route  would  be  adequate  between  1980  and  1990.  There 
would  be  no  impact  on  fire  protection  during  this  period.  The 
volunteer  department  in  Prewitt  would  be  sufficient  to  handle 
projected  new  residents.  The  railroad  crossings  by  dirt  roads  in 
the  area  would  add  an  additional  hazard  to  motorists,  and 
might  require  additional  patrol  personnel. 


Public  Services 

Waste  disposal  and  wastewater  systems  would  be  strained 
as  a  result  of  the  population  influx  into  the  Prewitt  area.  Due  to 
the  extremely  temporary  nature  of  resident  increases,  however, 
a  full-scale  expansion  of  these  systems  would  not  be  neces¬ 


sary.  Projected  work  camps  would  be  equipped  with  required 
short-term  facilities  by  Santa  Fe  Railroad,  which  would  absorb 
much  of  the  demand  placed  on  local  systems.  Water  supply 
and  other  utilities  would  be  adequate  in  both  the  Prewitt  and 
Grants/Milan  areas. 


Social  and  Cultural  Characteristics 

Insofar  as  the  Star  Lake  Railroad  would  open  the  Star 
Lake-Bisti  Region  to  coal  development,  both  positive  and  neg¬ 
ative  impacts  would  occur  to  the  values,  beliefs  and  lifestyles 
of  the  area’s  residents.  As  mentioned  in  Chapter  IV  of  the 
Regional  Analysis,  any  impacts  on  such  areas  of  subjective 
quality  of  life  are  difficult  to  project.  However,  given  Anglo  and 
Hispanic  values  which  dominantly  favor  increased  business 
opportunities  and  economic  growth,  the  developments  would 
have  a  positive  impact.  Negative  impacts  could  be  expected, 
particularly,  in  the  areas  of  community  infrastructure. 

Positive  impacts  for  the  Indian  population  would  also  be 
defined  in  economic  terms,  with  negative  impacts  relating  to 
such  factors  as  overcrowding,  environmental  damage,  and  the 
erosion  of  traditional  cultural  values.  Since  Indians  view  their 
land  with  great  reverence,  primary  negative  impacts  could  re¬ 
volve  around  potential  impacts  on  that  land  and  its  water 
resources.  It  is  impossible  to  evaluate  the  extent  to  which 
spiritual  values  would  be  lost,  and  it  is  difficult  to  predict  the 
number  of  people  who  would  migrate  to  and  from  Indian  (pri¬ 
marily  Navajo)  communities  in  response  to  the  proposed  devel¬ 
opments.  Migration  could  induce  competition  between  Indians 
and  other  newcomers  over  jobs,  and  could  lessen  family 
bonds,  the  basic  unit  of  traditional  Indian  culture.  Similar  social 
dislocation  could  occur  with  those  Indians  forced  from  their 
homes  by  any  development. 

Chapter  IV  of  the  Regional  Analysis  has  a  fuller  discussion 
of  the  sociocultural  impacts  expected  from  the  proposed  de¬ 
velopments. 
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CHAPTER  IV  -  MITIGATING  MEASURES 


This  chapter  presents  measures  that  would  lessen  or  elimi¬ 
nate  adverse  impacts  resulting  from  construction  of  the  Star 
Lake  Railroad.  These  measures  are  discussed  in  two  catego¬ 
ries:  those  required  by  law  or  regulation,  and  other  measures. 
In  each  category,  mitigating  measures  are  given  by  impacted 
environmental  component.  Because  some  measures  lessen 
impacts  to  more  than  one  resource,  repetition  is  unavoidable. 


MEASURES  REQUIRED  BY  LAW  OR 
REGULATION 


Paleontology 

The  BLM  and  USGS  are  currently  developing  formal  proce¬ 
dures  relating  to  the  protection  and  management  of  paleonto¬ 
logical  resources  on  Federal  lands.  The  BLM  and  USGS  are 
also  developing  technical  guidelines  to  define  the  resource, 
provide  evaluatory  criteria,  and  develop  measures  for  protec¬ 
tion.  The  provisions  of  these  documents  will  serve  as  a  basis 
for  Federal  management  and  protection  of  paleontological  re¬ 
sources.  In  addition,  a  New  Mexico  Governor’s  Task  Force  is 
studying  possible  protective  measures  for  the  State’s  paleonto¬ 
logical  resources.  Their  report  is  scheduled  to  be  presented  to 
the  Legislative  Finance  Committee  on  or  before  October  1, 
1978. 


Air  Quality 

The  specific  regulations  pertaining  to  the  control  of  smoke 
from  diesel-powered  locomotives  are  limited  to  permissible 
opacity  levels  cited  under  Regulation  401  by  the  New  Mexico 
Environmental  Improvement  Agency  as  follows: 

‘401 .  Regulation  to  Control  Smoke 

‘E.  No  person  shall  permit,  cause,  suffer  or  allow  the  emis¬ 
sion  into  the  open  air  of  any  smoke  having  a  density  of  shade 
greater  than  01  on  the  Ringelmann  scale  for  any  period  great¬ 
er  than  ten  seconds  from  any  diesel-powered  locomotive  oper¬ 
ating  below  8,000  feet  (mean  sea  level).' 

‘F.  No  person  shall  permit,  cause,  suffer  or  allow  the  emis¬ 
sion  into  the  open  air  of  any  smoke  having  a  density  of  shade 
greater  than  02  on  the  Ringelmann  scale  for  any  period  great¬ 
er  than  ten  seconds  from  any  diesel-powered  locomotive: 

1.  Operating  above  8,000  feet  (mean  sea  level);  or 

2.  Involved  in  switching  and  railroad  yard  use.' 

‘G.  This  regulation  does  not  apply  to  emissions  from  diesel- 
powered  locomotives  if  the  emissions  are  a  direct  result  of  a 
cold  engine  start-up. ‘ 

The  emissions  for  particulates,  sulfur  dioxide,  and  nitrogen 
dioxide  are  limited  for  oil  combustion  sources  with  heat  inputs 
greater  than  1012  Btu  per  year  by  New  Mexico  regulations 
number  501,  605,  and  606. 

‘501.  Oil  Burning  Equipment— Particulate  Matter 

‘No  person  owning  or  operating  oil  burning  equipment 
having  a  heat  input  of  greater  than  1,000,000  million  (1012) 
British  Thermal  Units  per  year  per  unit  shall  permit,  cause, 
suffer  or  allow  particulate  matter  emissions  to  the  atmosphere 
in  excess  of  .005  pounds  per  million  British  Thermal  Units  of 
heat  input.' 

‘605.  Oil  Burning  Equipment— Sulfur  Dioxide 

‘No  person  owning  or  operating  oil  burning  equipment 
having  a  heat  input  of  greater  than  1,000,000  million  (1012) 
British  Thermal  Units  per  year  per  unit  shall  permit,  cause, 


suffer  or  allow  sulfur  dioxide  emissions  to  the  atmosphere  in 
excess  of  .34  pounds  per  million  British  Thermal  Units  of  heat 
input.' 

‘606.  Oil  Burning  Equipment — Nitrogen  Dioxide 

‘No  person  owning  or  operating  oil  burning  equipment 
having  a  heat  input  of  greater  than  1,000,000  million  (1012) 
British  Thermal  Units  per  year  per  unit  shall  permit,  cause, 
suffer  or  allow  nitrogen  dioxide  emissions  to  the  atmosphere  in 
excess  of  .3  pounds  per  million  British  Thermal  Units  of  heat 
input.' 


Water  Resources 

In  accordance  with  43  CFR  2801.1 -5(h),  precautions,  such 
as  settling  ponds  in  affected  drainages,  would  reduce  the  sedi¬ 
ment  discharges  due  to  construction  activities. 

Proper  design  and  operation  of  waste-disposal  systems,  as 
covered  by  the  Water  Quality  Control  Commission  for  the  State 
of  New  Mexico,  would  prevent  pollution  of  ground  water  in  the 
shallow  aquifers. 


Soils,  Vegetation,  and  Wildlife 

In  43  CFR  2801.1-5,  terms  and  conditions  are  set  forth  that 
would  be  used  as  the  basis  for  mitigation  and  stipulations  to 
lessen  impacts.  By  accepting  a  right-of-way  across  Federal 
lands,  the  applicant  agrees  and  consents  to  comply  with  the 
following  conditions: 

‘To  comply  with  State  and  Federal  laws  applicable  to  the 
project  for  which  the  right-of-way  is  approved,  and  to  the  lands 
which  are  included  in  the  right-of-way,  and  lawful  existing  regu¬ 
lations  thereunder,  and, 

‘To  take  such  soil  and  resource  (wildlife  species  and  habi¬ 
tat)  conservation  and  protection  measures  including  weed  con¬ 
trol,  on  the  land  covered  by  the  right-of-way  as  the  superin¬ 
tendent  in  charge  of  such  lands  may  request.' 

To  comply  with  these  regulations,  the  following  mitigating 
measures  would  be  required: 

(1 .)  Unnecessary  off-road  vehicle  use  would  be  restricted  to 
minimize  disturbance,  particularly  areas  outside  the  right-of- 
way. 

(2.)  All  temporary  construction  of  access  roads,  equipment 
storage  sites,  and  construction  sites  would  be  restricted  to  the 
smallest  compatible  area  where  least  soil  disturbance  and  de¬ 
struction  of  vegetative  cover  occurs.  Clearing  and  grubbing 
would  be  done  only  where  required. 

(3.)  Contingency  plans  would  include  measures  to  clean  up 
accidental  spillage  of  detrimental  or  toxic  materials  such  as 
gasoline,  oils  and  chemicals,  and  to  restore  damaged  vegeta¬ 
tion  to  near-natural  condition. 

(4.)  Toxic  materials  exposed  in  borrow  operations  would  be 
buried  to  avoid  detrimental  affects  to  reclamation  efforts. 

(5.)  Waste  water  from  concrete  batch  plants  or  from  trucks 
carrying  concrete  would  be  discharged  to  settlement  basins  for 
impoundment  and  evaporation. 

(6.)  Areas  disturbed  during  construction  would  be  restored 
to  their  natural  state  insofar  as  practicable  and  in  a  timely 
manner  according  to  an  approved  reclamation  plan. 

(7.)  Temporary  roads  would  be  scarified  or  bermed  to  dis¬ 
courage  future  use. 

(8.)  Edges  or  sides  of  excavated  material  sites  and  borrow 
pits  would  be  sloped  to  a  ratio  of  not  less  than  3:1  horizontal 
to  vertical  and  the  bottom  or  floor  of  the  pit  graded  to  minimize 
sloughing  and  enhance  revegetation  efforts. 
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(9.)  Waste  piles  would  be  leveled  to  conform  with  the  gen¬ 
eral  contours  of  the  area,  eliminating  mounds  of  high  relief. 

(10.)  If  any  information  came  to  light  indicating  that  endan¬ 
gered  or  threatened  species  inhabit  the  proposed  railroad 
route,  notification  and  Section  7  consultation  would  be  under¬ 
taken  with  the  U.S.  Fish  and  Wildlife  Service. 

On  areas  where  seeding  is  necessary  to  reestablish  vege¬ 
tation  and  stabilize  the  soils,  a  diverse  mixture  of  native  or 
adapted  introduced  perennial  grass  and  shrub  seeds  would  be 
drilled  into  a  prepared  seedbed.  The  timing  of  this  operation 
would  coincide  with  the  season  of  most  reliable  rainfall. 

After  seeding,  mulch  at  a  minimum  rate  of  3,000  pounds 
per  acre  would  be  applied  to  stabilize  the  soil  surface  and 
reduce  the  evaporation  rate. 

If  seeding  efforts  fail  to  produce  a  stand  adequate  to  stabi¬ 
lize  the  soil,  these  efforts  would  be  repeated  in  subsequent 
years  until  such  a  stand  is  established. 

Implementation  of  these  mitigating  measures  would  reduce 
areas  disturbed  by  construction  activities,  reduce  sediment 
yield  and  fugitive  dust,  reduce  the  time  frame  for  reestablish¬ 
ment  of  ground  cover,  and  reduce  wind  and  water  erosion. 


Visual  Resources  and  Recreation 

The  Federal  Land  Policy  and  Management  Act  of  1976 
(P.L.  94-579)  (FLPMA)  specifies  that  the  public  lands  be  man¬ 
aged  in  a  manner  that  will  protect  the  quality  of  scenic  values. 

On-site  impacts  on  recreational  capabilities  that  result  from 
right-of-way  construction  would  be  mitigated  under  provisions 
of  43  CFR,  Subparts  2801.1 -5(a)  and  2801.0-5(h)— Rights-of- 
Way;  Terms  and  Conditions.  These  regulations  require  compli¬ 
ance  with  Federal  and  State  laws  applicable  to  the  project  for 
which  the  right-of-way  would  be  approved  and  with  other  regu¬ 
lations  necessary  to  render  such  approval  compatible  with  the 
public  interest. 


Land  Use 

Pursuant  to  Section  603  of  the  FLPMA,  the  Secretary  of 
the  Interior  may  grant  access  across  public  lands  only  where  it 
will  not  impair  the  suitability  of  the  area  under  review  for 
wilderness  designation.  The  roadless  areas  identified  within  the 
SLR  right-of-way  will  be  evaluated  as  directed  by  Section  603 
for  wilderness  characteristics  as  defined  in  the  Wilderness  Act 
of  1964.  If  the  roadless  areas  are  found  to  have  wilderness 
characteristics,  the  right-of-way  would  have  to  be  amended  to 
avoid  those  lands. 


Cultural  Resources 

Federal  and  State  legislations  have  promulgated  Acts  and 
Laws  to  protect  and  preserve  significant  cultural  resources. 
These  Acts  and  Laws  are  cited  in  Chapter  III  of  the  Regional 
Statement.  The  mitigating  measures  required  to  protect  signifi¬ 
cant  cultural  resources,  affected  by  Federally  licenced  projects 
are: 

(1.)  All  terrain  subject  to  proposed  actions  must  be  inven¬ 
toried  for  cultural  resources  by  professionals  affiliated  with 
qualified  educational  or  scientific  institutions. 

(2.)  No  sites  on  the  National  Register  may  be  damaged 
without  approval  of  the  Advisory  Council  and  without  prior 
professional  investigation  of  the  affected  sites. 


(3.)  No  sites  eligible  for  nomination  to  the  National  Register 
may  be  transferred  or  damaged  without  prior  comment  by  the 
Advisory  Council. 

(4.)  Steps  must  be  taken  to  recover  cultural  data  from 
significant  archaeological  sites  subject  to  damage  from  pro¬ 
jects  with  Federal  involvement. 

The  following  protective  measures  are  provided  for  State 
lands: 

(1.)  Cultural  resources  on  State  lands  may  not  be  damaged 
without  prior  permission  and  investigation  by  qualified  profes¬ 
sionals  working  under  permit  granted  by  the  Cultural  Properties 
Review  Committee. 

(2.)  Cultural  resources  on  private  lands  may  not  be  de¬ 
stroyed  by  mechanical  means  for  artifact  collection,  except  by 
the  owner,  without  prior  permission  by  the  Review  Committee. 

Legislation,  then,  assures  that  significant  cultural  resources 
on  land  of  any  ownership  must  not  be  damaged  by  Federal  or 
Federally-licensed  projects  without  prior  scientific  recovery  of 
data. 


OTHER  MEASURES 


Geologic  Setting 


Topography 

The  Star  Lake  Railroad  plans  to  fence  the  right-of-way  and 
contractural  requirements  would  be  established  that  would  re¬ 
strict  contractors  from  excessive  disturbance  of  the  terrain 
outside  the  right-of-way,  and  would  mandate  returning  the  dis¬ 
turbed  areas  to  the  condition  prior  to  disturbance. 

Topographic  changes  at  borrow  pits  would  be  made  less 
evident  by  smoothing  as  they  are  abandoned  to  enhance  the 
potential  for  natural  revegetation.  Drainage  of  surface  water 
would  be  provided  if  the  landowner  does  not  want  water- 
storage  ponds.  Haul  roads  to  and  from  the  borrow  pits  would 
be  obliterated. 


Geologic  Hazards 

The  application  of  sound  engineering  practices  would  be 
followed,  fills  would  be  compacted,  slopes  dressed  and  deep 
cuts  benched  to  minimize  erosion  by  water  and  wind  and  to 
retard  the  generation  of  excessive  sediment  that  could  be 
washed  to  streams.  Techniques  to  be  employed  are  compact¬ 
ing  of  earth  materials  to  form  stable  slopes,  dressing  of  slopes 
to  increase  the  potential  for  natural  revegetation,  and  intercept 
ditches  in  cut  areas  to  direct  surface  water  to  the  nearest 
natural  drainage  areas  or  drainage  structures. 


Paleontology 

Areas  where  the  bedrock  would  be  disturbed  during  railroad 
construction  require  the  following  mitigation  measures  to 
reduce  loss  of  scientific  material  and  information: 

(1 .)  After  the  final  alignment  has  been  surveyed  and  staked, 
but  in  advance  of  construction,  disturbed  areas  would  be  sur¬ 
veyed  for  fossil  materials. 

(2.)  During  construction,  periodic  inspections  would  be 
made  by  a  qualified  paleontologist  and  samples  collected  from 
surface  and  subsurface  disturbed  fossil-bearing  horizons.  At 
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least  one  on-site  inspection  per  bedrock  disturbance  area 
would  be  made.  Large  areas  of  disturbance  may  require  sever¬ 
al  inspections.  Where  possible,  sample  collections  would  be 
made  from  excavated  areas  after  earth  moving  operations  are 
complete  to  avoid  operational  interference. 

(3.)  Collected  fossil  materials  would  be  curated,  identified, 
and  reposited  in  an  appropriate  manner  to  insure  their  protec¬ 
tion  and  future  scientific  utility.  Data  on  contextual  relationships 
of  sampled  fossil  materials  would  be  obtained  as  completely 
as  possible  to  preserve  scientific  value. 

(4.)  To  reduce  the  negative  impacts  from  increased  acces¬ 
sibility,  the  right-of-way  would  be  fenced  and  posted  to  prohibit 
unauthorized  persons  from  using  the  right-of-way. 

(5.)  During  construction,  all  Santa  Fe  Railroad  employees, 
contractors,  subcontractors,  and  their  employees  would  be  ad¬ 
vised  that  removal  of  fossil  materials  is  not  permitted.  In  the 
event  that  fossil  materials  are  discovered  by  construction  work¬ 
ers,  the  BLM  is  to  be  notified,  and  appropriate  action  will  be 
taken  by  the  Bureau. 

With  the  implementation  of  these  measures,  it  is  anticipated 
that  nearly  all  the  direct  negative  impacts  would  be  neutralized. 
If  properly  implemented,  some  benefits  would  occur  through 
collection  of  materials  and  data  that  would  not  be  otherwise 
available. 


Air  Quality 

Fugitive  dust  emissions  along  the  line  during  construction  of 
the  railroad  would  best  be  controlled  by  the  application  of 
water  from  suitable  spray  systems,  either  with  or  without  com¬ 
mercially  available  wetting  agents.  Major  haul  roads  would  be 
surface  graded  and  wetted  to  control  traffic-generated  dust. 

Areas  within  the  right-of-way  other  than  those  required  for 
fills,  cuts,  and  service  roads  that  are  disturbed  would  be  pre¬ 
pared  for  natural  revegetation  to  reduce  erosion  and  fugitive 
dust  emissions. 

Gaseous  pollutants  and  smoke  emissions  from  the  diesel 
locomotives  would  be  an  insignificant  source  of  air  pollution 
along  the  rail  line.  The  emission  control  program  undertaken 
by  the  Electromotive  Division  of  General  Motors  (Kotlin,  et  al., 
1975)  is  indicative  of  the  recent  trend  of  locomotive  suppliers 
to  include  smoke  emission  ratings  in  their  performance  specifi¬ 
cations.  Locomotives  intended  for  service  on  the  proposed  unit 
trains  would  meet  these  specifications.  Existing  engines  have 
been  tested  to  determine  their  exhaust  smoke  characteristics 
and,  if  necessary,  retrofitted  to  reduce  emissions  to  an  accept¬ 
able  level. 


Water  Resources 

Measures  to  mitigate  the  impacts  on  the  water  resources 
include: 

(1.)  Disturbing  or  clearing  of  vegetation  or  disruption  of  the 
soil  surface  would  be  minimized. 

(2.)  Work  roads  would  be  water-barred  to  reduce  erosion. 
(3.)  Culverts  would  be  placed  in  the  roadbed  in  such  a  way 
that  discharged  flows  would  not  accelerate  erosion. 

(4.)  Prevention  and  control  of  soil  erosion  within  the  right- 
of-way  and  adjacent  lands  would  be  of  prime  importance.  The 
following  would  help  control  erosion: 

—  Work  roads  would  be  prepared  for  natural  revegetation  as 

soon  as  practicable. 

—  Material  excavated  for  culvert  installations  would  not  be 

placed  below  the  culvert  outlet. 


—  Outlets  of  culverts  would  be  aligned  with  the  natural  stream 

course  and  some  means  of  protection  would  be  placed 
where  needed  to  minimize  drainage  course  erosion  from 
scour. 

—  In  areas  of  cut,  interceptor  ditches  would  direct  water  into 

the  nearest  natural  drainage  or  drainage  structure. 

—  All  erosion  damage  would  be  repaired  as  soon  as  possible 

to  prevent  further  loss  of  material  into  existing  drainage. 

—  All  temporary  roads  and  other  areas  of  soil  disturbance 

would  be  reworked  to  aid  in  natural  revegetation. 

(5.)  Excavated  material  which  requires  temporary  stacking 
would  be  placed  where  it  would  be  subject  to  minimal  erosion 
and  will  not  damage  vegetated  areas. 

(6.)  Cuts  and  fills  would  be  the  minimum  required,  consist¬ 
ent  with  sound  engineering  practices.  These  areas  would  be 
smoothed  to  blend  with  the  natural  terrain,  and  erosion  control 
methods  would  be  applied  immediately  following  construction 
to  reduce  sediment  yield  and  increase  the  potential  for  natural 
revegetation. 

(7.)  Herbicide  for  control  of  weeds  in  the  ballast  section 
would  be  applied  by  qualified  individuals  as  is  done  on  the  rest 
of  Santa  Fe  Railroad  which  is  consistent  with  State  and  Feder¬ 
al  regulations. 

(8.)  To  provide  an  early  warning  of  developing  problems,  a 
system  for  monitoring  sediment  discharges  and  water  quality 
along  the  railroad  and  in  the  vicinity  of  the  railyard  would  be 
installed.  This  would  allow  corrective  action  to  be  taken  before 
the  problem  spreads. 

In  addition,  the  company  would  dress  all  cut  slopes  and 
compact  all  fills. 

The  above  mitigating  measures  should  reduce  the  sediment 
yield  from  cuts  and  fills  by  about  69  percent  or  about  123,000 
tons  after  construction.  Sediment  discharges  during  construc¬ 
tion  would  be  virtually  unmitigated. 


Soils 

Standard  engineering  practices  would  be  applied  to  stabi¬ 
lize  fill  slopes,  involving  state  of  the  art  techniques  to  avoid 
use  of  soils  having  high  shrink-swell  potential,  tendency  to 
collapse,  low  load-bearing  capacity  and  potential  to  corrode. 
This  would  minimize  slope  failure  and  subsidence,  minimize  the 
effects  of  weathering  and  erosion  by  water  and  wind,  and 
retard  the  generation  of  excessive  sediment  washed  to 
streams.  Such  techniques  would  involve  the  proper  compac¬ 
tion  of  soil  and  geologic  materials  to  form  stable  slopes.  Cut 
and  fill  areas  would  be  watered  by  tank  truck  for  dust  control 
during  operation.  Abandoned  borrow  pits,  temporary  roads, 
and  camp  sites  would  be  graded  to  blend  with  the  adjacent 
topography  to  increase  the  potential  for  natural  revegetation 
and  to  minimize  erosion.  Permanent  maintenance  roads  would 
be  graded. 

Solid  wastes  from  work  camps  would  be  buried  within  the 
work  area.  Debris  from  drainage  structures,  maintenance  yards 
and  right-of-way  would  be  disposed  of  to  minimize  detrimental 
effects  on  the  environment. 


Vegetation 

The  SLR  has  no  plan  for  revegetation  following  construc¬ 
tion  of  the  proposed  railroad,  and  would  depend  on  natural 
revegetation  of  disturbed  areas.  Therefore,  any  active  revege¬ 
tation  program  would  depend  on  stipulations  of  granting  the 
right-of-way.  Since  the  right-of-way  would  be  fenced  to  exclude 
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Mitigation 


livestock,  there  is  no  need,  at  this  time,  for  a  revegetation 
program  to  restore  the  grazing  potential  of  this  land.  However, 
prior  to  abandonment  of  the  railroad,  the  SLR  would  conduct  a 
study  to  determine  the  measures  necessary  to  return  the  land 
to  the  same  grazing  use  as  prior  to  building  the  railroad.  These 
measures  would  then  be  implemented  by  the  SLR. 


Wildlife 

Guidelines  and  specific  policies  dealing  with  mitigation  of 
wildlife  resources  are  limited.  However,  there  are  many  indirect 
methods  of  mitigating  impacts  on  wildlife  species  and  related 
habitats: 

(1.)  The  method  of  clearing  within  the  right-of-way  would  mini¬ 
mize  destruction  of  natural  vegetation,  and  avoid  distur¬ 
bance  of  adjacent  wildlife  habitat. 

(2.)  Only  federally  approved  herbicides  would  be  used  for 
weed  control  on  the  track  ballast  area  and  shoulder.  Appli¬ 
cation  of  such  herbicides  would  conform  to  all  standards 
to  insure  the  protection  and  survival  of  various  animal 
species. 

(3.)  Wildlife  movement  patterns  would  be  protected  by  con¬ 
structing  bridges,  culverts,  road  crossings,  and  livestock 
underpasses. 


Visual  Resources 

After  completion  of  construction  activities,  excess  service 
or  construction  roads  would  be  graded  to  conform  to  the 
adjacent  topography.  Discarded  equipment  and  any  debris  or 
rubbish  would  be  removed  from  the  route  along  with  any  facili¬ 
ties  not  to  be  retained  during  operation  of  the  railroad. 


Land  Use 


Recreation 

Revegetation  of  the  proposed  right-of-way  and  other  dis¬ 
turbed  areas  following  abandonment  and  removal  of  the  rail¬ 
road  would  minimize  loss  of  site  for  future  activities. 


Transportation 

In  the  areas  where  several  roads  cross  the  rail  line  within  a 
short  distance,  the  merging  of  the  road  system  to  create  one 
crossing  would  minimize  crossing  hazards  while  maintaining 
access  within  the  area.  The  danger  of  collisions  between  ve¬ 
hicular  traffic  and  moving  trains  would  be  mitigated  by  the 
installation  of  signs,  signals,  or  other  warning  devices  at  grade 
crossings. 

The  SLR  would  construct  24  grade-separated  crossings  or 
underpasses  to  minimize  interference  with  local  traffic. 


Agriculture 

Because  the  right-of-way  would  be  fenced  to  keep  livestock 
out,  the  treatment  of  disturbed  areas  following  construction 
would  be  designed  to  prevent  erosion.  A  more  extensive  plan 
of  improving  the  grass  lands  for  grazing  would  be  followed 
when  the  railroad  is  abandoned  and  the  land  is  returned  to 
grazing.  To  minimize  the  effect  of  the  livestock  distribution 
barrier  caused  by  the  fencing,  the  company  would  place  live¬ 
stock  underpasses  at  various  locations  after  consultation  with 


the  ranchers  affected.  All  surface  owners  would  be  compen¬ 
sated  for  the  grazing  areas  lost  due  to  the  proposed  action. 


Cultural  Resources 

Consultation  with  the  State  Historic  Preservation  Officer 
(and  through  him  the  Advisory  Council  for  Historic  Preserva¬ 
tion)  has  commenced,  and  official  review  by  the  SHPO  is 
integral  to  this  document.  Star  Lake  Railroad  is  committed  to 
mitigation  measures  for  the  following  sites  that  would  be  di¬ 
rectly  impacted  by  construction  of  the  proposed  alignment: 


Site  Signif- 


Number 

icance 

Site  Type 

Commitment 

51 

5 

Anasazi  Pit- 
houses  & 
Artifacts 

Avoid  by  nar¬ 
rowing  right- 
of-way 

68 

4 

Navajo 

Enclosures 

Ethnohistoric 

investigation 

completed 

81 

3 

Navajo  Hogan 
&  Refuse 

Testing 

89 

4 

Navajo  Tent 
Site 

Ethnohistoric 

investigation 

completed 

90a 

3 

Ceramic 

Scatter 

Some  testing 
completed;  no 
further  commitment 

90b 

it 

Navajo  Camp 

Ethnohistoric 

investigation 

completed 

The  preceding  measures  would  be  voluntarily  taken  by  the 
railroad  company  to  prevent  the  loss  of  information  from  5  of 
11  sites  subject  to  direct  impact.  Before  terrain  is  disturbed, 
the  appropriate  land-managing  agency  would  approve  a  mitiga¬ 
tion  plan  which  would  specify  the  types  and  degrees  of  infor¬ 
mation  recovery  and  site  avoidance  to  be  accomplished. 

The  company’s  proposed  mitigation  plan  has  been  found 
acceptable  for  sites  on  Tribal  Trust  and  Allottment  lands  with 
the  exception  of  a  300-foot  segment  of  the  right-of-way.  This 
segment  contains  a  prehistoric  road  and  will  be  tested  before 
archaeological  clearance  is  granted  (Steven  Hallisy,  personal 
communication,  1978).  The  Bureau  of  Land  Management  has 
not  yet  considered  acceptability  of  survey  reports  or  clearance. 
The  Navajo  Nation  and  the  State  of  New  Mexico  have  not  yet 
granted  clearance  for  sites  on  fee  lands  or  state  property,  but 
they  probably  will  do  so  without  further  changes  in  mitigation 
plans  (Andrew  Jackson,  personal  communication,  1 978). 
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CHAPTER  V 

ADVERSE  IMPACTS  THAT  CANNOT  BE  AVOIDED 


. 


- 


CHAPTER  V  -  UNAVOIDABLE  ADVERSE  IMPACTS 


This  chapter  discusses  the  adverse  impacts  from  construc¬ 
tion  of  the  Star  Lake  Railroad  that  would  remain  after  the 
application  of  the  mitigating  measures. 


CULTURAL  RESOURCES 

Unavoidable  adverse  impacts  to  cultural  resources  include 
direct  destruction  or  damage  to  sites  from  the  SLR  construc¬ 
tion,  and  indirect  damages  from  unauthorized  collecting  and 
vandalism  due  to  increased  human  activity  in  the  area.  Twelve 
to  33  sites  would  be  lost  or  damaged  during  construction. 
Mitigation  measures  would  retain  some  of  the  information 
value  of  these  sites;  however,  they  are  limited  to  research 
objectives  current  at  the  time  of  excavation  and,  in  most 
cases,  to  partial  testing.  If  mitigation  is  not  accomplished  ac¬ 
cording  to  a  problem-oriented  research  design  relevant  to 
major  archeological  concerns  in  the  San  Juan  region,  the  infor¬ 
mation  gained  would  be  greatly  lessened  in  its  value  to  the 
archeological  community.  It  would,  in  that  case,  be  more  de¬ 
scriptive  than  explanatory  of  cultural  processes.  Because  the 
sites  would  be  destroyed  after  mitigation,  they  cannot  later  be 
re-examined  for  information  guided  by  different  questions  or 
procedures,  nor  can  the  previous  data  be  reconfirmed.  As  a 
result,  losses  of  information  and  of  the  physical  site  must  be 
considered  unavoidable  impacts  of  the  proposed  action.  If 
sites  68,  89,  and  90b  which  are  significant  and  which  would  be 
directly  impacted,  are  not  excavated,  for  instance,  an  excellent 
chance  to  test  archeological  data  against  previously  gathered 
ethnohistorical  data  will  be  lost. 

Up  to  165  sites  could  be  lost  by  1990  from  the  related  coal 
development. 


SOCIOECONOMIC  CONDITIONS 

Local  traffic  would  be  temporarily  disrupted  during  construc¬ 
tion  and  traffic  on  local  roads  would  be  increased.  While  the 
placement  of  warning  and  protective  devices  would  reduce  the 
incidence  of  vehicle-train  collisions,  a  slight  increase  in  inci¬ 
dence  of  collisions  at  grade  crossings  would  be  unavoidable. 
Occupational  injuries  would  occur  to  about  6  railroad  workers 
per  year  after  1982  (U.S.  Department  of  Labor,  Bureau  of 
Labor  Statistics,  1977).  The  development  dependent  on  the 
SLR  would  place  additional  burdens  on  the  already  strained 
community  infrastructure. 


AGRICULTURE 

The  removal  of  2,854  acres  of  grazing  land  would  result  in 
an  unavoidable  loss  of  402  AUMs  for  the  life  of  the  railroad. 
Despite  mitigation,  some  of  the  5  to  10  Indian  operators  could 
chose  to  abandon  their  livestock-based  way  of  life  and  depend 
entirely  on  other  sources  of  subsistence.  A  rotational  grazing 
system  being  implemented  in  one  grazing  allotment  would  be 
disrupted  by  the  railroad  and  a  new  Allotment  Management 
Plan  would  have  to  be  designed,  with  additional  costs  incurred 
for  additional  range  improvements.  An  additional  400  AUMs 
will  be  lost  from  the  coal  mines  related  to  the  SLR.  While  a 
variety  of  impacts  exist,  the  total  impact  is  minor  relative  to  the 
size  of  the  livestock  grazing  industry  in  the  region. 


WILDERNESS 

Implementation  of  the  proposed  action  would  result  in  the 
loss  of  23  acres  from  two  identified  roadless  areas.  This  loss, 
along  with  the  man-made  features  placed  in  the  right-of-way, 
would  remove  these  areas  from  further  consideration  as  poten¬ 
tial  wilderness  areas.  The  noise  level  and  visual  presence  of 
operating  trains  and  the  mining  operations  at  the  related  coal 
mines  would  detract  from  the  roadless  area  values  adjacent  to 
these  developments. 


GEOLOGIC  SETTING 


Topography 

Impacts  on  the  region’s  topography  that  cannot  be  avoided 
would  be  small  and  consist  of  cuts,  fills,  and  borrow  pits  along 
the  route.  Volumes  are  estimated  as  9,546,000  cubic  yards  of 
excavation,  8,222,000  cubic  yards  of  fill,  and  408,000  cubic 
yards  for  borrow  pits.  (See  Table  SLR  1-5  for  more  details  on 
grading.)  In  a  regional  context,  this  would  be  a  very  insignifi¬ 
cant  impact.  Locally,  however,  the  change  will  be  very  appar¬ 
ent.  Disturbance  of  6,762  additional  acres  by  the  year  1990 
would  occur  on  land  being  mined  for  coal  and  in  communities 
where  workers  would  live. 


Paleontology 

Unavoidable  impacts  would  result  from:  1)  inadvertent  de¬ 
struction  of  fossil  materials  during  construction;  2)  intrusion  of 
construction,  maintenance  and  operational  personnel  and  the 
resulting  increased  population,  increasing  vandalism  and  unau¬ 
thorized  collecting;  and  3)  coal  development  resulting  from  the 
SLR  inadvertantly  destroying  fossils  and  increasing  vandalism 
and  unauthorized  collecting.  Mitigation  would  reduce  the  mag¬ 
nitude  of  these  impacts,  but  some  impact  would  remain. 

It  is  highly  improbable  that  all  fossil  material  would  be 
located,  sampled,  and  identified  through  mitigation  procedures. 
The  magnitude  of  these  unavoidable  impacts  is  difficult  to 
quantify,  but  it  may  be  estimated  that  at  least  50-percent  of  the 
disturbed  materials  would  go  unsampled.  This  magnitude  is 
insignificant  for  fossil  invertebrates  and  plants  because  only  1 
or  2  percent  of  these  resources  are  needed.  The  magnitude  of 
impact  would  be  greater  on  the  vertebrate  fossils  because  20 
to  1 00  percent  of  the  resource  is  needed. 

Unavoidable  impacts  due  to  increased  population  resulting 
from  the  railroad  are  expected  to  be  small  and  of  short-term 
duration.  However,  resulting  coal  development  and  associated 
population  increases  are  expected  to  have  substantial  unavoid¬ 
able  impacts. 


Mineral  Resources 

The  overall  adverse  impact  of  the  proposed  Star  Lake 
Railroad  on  the  minerals  industry  in  the  ES  Region  would  be 
small.  About  2,854  acres  of  land  within  the  right-of-way  for  the 
railroad  and  6,762  acres  of  the  related  coal  development 
would  be  unavailable  for  mineral  exploration  and  possible 
future  production  for  as  long  as  the  railroad  exists.  Owners  of 
mineral  rights  within  the  right-of-way  would  be  unable  to  devel- 
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Unavoidable  Impacts 


op  their  holdings  except  at  the  South  Hospah  Mine,  where 
plans  have  been  made  to  permit  mining  under  the  right-of-way. 


AIR  QUALITY 

Although  controlled  to  the  extent  possible,  there  would  be  a 
minimal  amount  of  unavoidable  exhaust  emitted  from  diesel 
locomotives,  cars,  trucks  and  mining  equipment.  This  would 
increase  the  particulates  (49  tons/yr),  sulfur  dioxide  (113  tons/ 
yr),  nitrogen  oxides  (730  tons/yr),  and  hydrocarbons  (187 
tons/yr),  and  slightly  lessen  visibility.  Some  fugitive  dust  would 
be  released  from  construction  and  operation  of  the  railroad 
and  the  related  coal  development  despite  control  procedures 
including  land  reclamation  and  revegetation. 


WATER  RESOURCES 

It  would  not  be  possible  to  avoid  lowering  water  levels 
within  a  0.5-  to  2-mile  radius  of  most  of  the  supply  wells  during 
construction.  However,  once  construction  is  finished  and  the 
wells  are  no  longer  pumped,  the  water  levels  should  return  to 
their  pre-pumping  positions  through  natural  recharge.  About 
2,000  acre-feet  per  year  of  water  would  be  required  by  the 
related  coal  development.  Nearly  all  the  water  used  would  be 
lost  to  the  atmosphere  through  evaporation  and  transpiration. 
There  would  not  be  any  discharges  to  the  streams  of  the  area. 

Approximately  179,000  tons  of  sediment  produced  during 
construction  would  be  unmitigated.  This  would  be  reduced 
after  construction  to  about  55,800  tons  per  year  as  a  result  of 
the  mitigating  measures  and  the  natural  stabilization  of  the 
cuts,  fills,  and  stream  channels.  The  average  annual  sediment 
discharge  of  13,700  tons  per  mine  from  the  related  coal  mines 
and  community  development  would  be  unavoidable.  These 
sediment  discharges  amount  to  about  7  percent  or  less  of  the 
natural  sediment  discharge  of  the  Chaco  Wash  and  Rio  Puerco 
basins,  and  would  not  cause  a  significant  change  in  the  total 
sediment  yield  of  the  region. 


SOILS 

Disturbance  of  soil  on  2,854  acres  during  construction  of 
the  railroad  cannot  be  avoided.  An  estimated  1,272  acres  of 
soil  surface  would  either  be  covered  by  ballast,  service  road, 
or  fill  material,  or  would  be  disturbed  by  excavation  for  cuts, 
resulting  in  the  loss  of  productivity.  The  long-term  loss  of 
productivity  of  the  1 ,272  acres  (45  percent  of  the  right-of-way) 
would  be  a  significant  impact  to  the  soil  resource  within  the 
right-of-way.  However,  1,272  acres  would  involve  less  than 
0.03  percent  of  the  region.  Productivity  of  the  remaining  1 ,582 
acres  within  the  right-of-way  would  be  lowered  by  compaction, 
mixing  of  native  soils,  and  accelerated  erosion.  Impacts  of  coal 
development  dependent  on  the  railroad  would  change  soils 
and  reduce  productivity  of  an  estimated  6,762  acres  (less  than 
0.2  percent)  of  the  region  by  1990.  Reclamation  experience  in 
the  region  has  not  been  of  sufficient  duration  for  studies  to 
determine  the  long-range  effects  on  soil  productivity. 

Accelerated  soil  loss  during  construction  and  mining  oper¬ 
ations  and  prior  to  re-establishment  of  vegetative  cover  cannot 
be  avoided.  However,  as  ground  cover  is  re-established  or  as 
readily  detachable  soil  and  geologic  material  is  removed,  the 
quantity  of  eroded  material  would  diminish  and  soil  loss  would 
decline.  Alteration  of  soil  horizons,  parent  material,  and  soil 


characteristics  that  have  developed  over  long  periods  of  geo¬ 
logic  time  cannot  be  avoided.  Consequently,  new  soils  would 
form  with  characteristics  unlike  those  existing  prior  to  distur¬ 
bance. 


VEGETATION 

The  destruction  or  disturbance  of  vegetation  on  2,854 
acres  would  be  unavoidable.  A  revegetation  program  would 
mitigate  this  impact  to  some  degree,  but  approximately  1,272 
acres  (45  percent  of  the  right-of-way)  occupied  by  the  roadbed 
and  service  road  would  remain  free  of  vegetation  through  the 
life  of  the  railroad.  The  destruction  of  the  existing  vegetation 
on  an  additional  6,762  acres  that  would  be  mined  for  coal  by 
1990  would  also  be  unavoidable.  This  is  about  0.14  percent  of 
the  area  of  the  region. 


WILDLIFE 

Construction  of  the  railroad  would  unavoidably  destroy 
1,272  acres  and  the  related  coal  development  6,762  acres  of 
wildlife  habitat.  Escape  cover,  food  availability,  dens,  and  nest¬ 
ing  sites  lost  directly  from  the  construction  and  operation  of 
the  proposed  railroad  would  affect  small  mammals  (mainly 
rodents),  various  reptiles,  amphibians,  and  arthropods.  The 
extent  of  displacement  of  various  animal  densities  is  not 
known;  however,  it  is  expected  to  be  negligible  considering  the 
widespread  distribution  of  these  animal  species  in  northwest 
New  Mexico.  No  crucial  or  sensitive  habitat  is  expected  to  be 
displaced  as  a  result  of  the  proposed  action. 

Noise  associated  with  railroad  construction  and  operation 
would  present  short-term  unavoidable  adverse  impacts  to  var¬ 
ious  terrestrial  fauna  inhabiting  the  area.  Some  animal  species, 
however,  would  adjust  to  non-destructive  human  activity. 


AESTHETICS 


Noise 

The  project  would  create  unavoidable  adverse  noise  im¬ 
pacts  by  increasing  noise  levels  above  the  ambient  rural  sound 
levels.  However,  most  of  the  noise  would  be  of  a  transitory 
nature,  caused  by  moving  sources  that  would  not  pollute  for  an 
intolerable  exposure  time  span.  The  service  facility  and  the 
related  coal  mines  would  be  fixed  sources  of  intermittent  low- 
level  noise  pollution. 

Single  source  equipment  noise  levels  during  construction 
would  vary  from  105  dBA  (pile  driver)  to  70  dBA  (vehicles)  at 
50  feet  from  the  noise  generator.  The  pile  driver  would  only  be 
used  in  a  few  places.  Therefore,  the  major  noise  generators 
would  be  various  types  of  vehicles. 

The  operating  train  would  cause  a  new  noise  impact  upon 
an  area  unaccustomed  to  receiving  train  noises.  In  general, 
with  a  minimum  of  10  trains  per  day  traveling  at  20  mph,  the 
55  dBA  level  would  be  exceeded  within  a  distance  of  785  feet 
from  the  source.  Trains  traveling  at  45  mph  would  impact  an 
area  within  a  680  foot  distance.  The  operating  trains  would 
cause  a  temporary  impact  on  a  stationary  receiver  from  in¬ 
creased  noise  levels  for  a  duration  of  approximately  four  min¬ 
utes. 
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Visual  Resources 

Visual  evidence  of  the  railroad  would  remain  after  reclama¬ 
tion.  Though  the  contrasts  may  be  lessened  by  mitigation,  the 
dominant  form,  line  and  color  contrasts  of  the  roadbed  would 
still  remain.  These  contrasts  would  be  less  evident  in  the 
gently  rolling  terrain,  where  disturbance  to  land  form  and  vege¬ 
tation  would  be  minimal.  If  the  railroad  is  abandoned,  fills,  cuts 
and  drainage  structures  would  be  left  intact.  All  other  salvage¬ 
able  material  and  improvements  would  be  removed.  The  modi¬ 
fication  that  had  occurred  on  the  landscape  would  remain. 

The  communication  facilities  would  create  unavoidable  im¬ 
pacts.  Placement  of  structures  on  the  landscape  would  modify 
the  existing  form,  line,  color,  and  texture.  The  strong  vertical 
line  created  by  the  steel  towers  would  be  the  most  dominant 
visual  impact  from  the  communication  facilities.  The  related 
coal  development  also  would  modify  the  natural  landforms. 


Unavoidable  Impacts 

LAND  USE 

Recreation 

Unavoidable  adverse  impacts  resulting  from  the  proposed 
railroad  would  be  removal  of  289.6  acres  of  public  lands  from 
potential  recreation  use  and  disruption  of  recreation  activities 
in  the  vicinity  of  the  railroad.  The  roadbed  through  open  lands 
would  restrict  cross-country  travel  and  recreational  use  of  nu¬ 
merous  unimproved  roads.  Interruption  of  recreation  traffic  at 
grade  crossings  by  trains  would  be  an  unavoidable  impact.  The 
presence  of  the  railroad  and  construction  activities  and  the 
related  coal  mines  would  reduce  the  quality  of  recreation  near 
these  disruptive  activities. 


Transportation 

Unavoidable  impacts  include  an  increase  in  the  number  of 
highway-railroad  crossing  accidents  and  increased  disruption 
and  delay  of  vehicular  traffic  in  communities  through  which  the 
trains  would  pass.  These  impacts  will  predominantly  be  felt  on 
the  Santa  Fe  mainline,  because  the  SLR  would  not  pass 
through  any  communities. 

Initially,  a  limited  amount  of  fuel  would  be  consumed  in 
constructing  the  line.  Afterward  there  would  be  a  continuing 
commitment  of  energy  and  resources  to  haul  freight  generated 
by  the  line.  The  extent  of  this  continuing  consumption  may 
vary  as  coal  production  levels  change  or  as  rail  operations  are 
made  more  fuel  efficient. 
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CHAPTER  VI 

THE  RELATIONSHIP  BETWEEN  SHORT-TERM 
USES  AND  LONG-TERM  PRODUCTIVITY 
OF  THE  ENVIRONMENT 


THIS  CHAPTER  DISCUSSES  THE  EXTENT  OF  LONG-TERM  IMPAIRMENT 
OR  ENHANCEMENT  OF  RESOURCE  VALUES  THAT  WOULD  OCCUR, 
GIVEN  THE  SHORT-TERM  USES  OF  THE  ENVIRONMENT  PROPOSED 
IN  THE  STAR  LAKE  RAILROAD'S  PLAN. 


* 


VI  -  SHORT  TERM  vs  LONG  TERM 


Construction  of  the  proposed  rail  line  would  provide  access 
and  transport  to  market  for  the  extensive  coal  reserves  (5.1 
billion  tons)  of  the  Fruitland  Formation  (Shomaker,  1971),  en¬ 
abling  development  of  the  coal  along  this  250-mile  outcrop. 
The  coal  would  be  available  to  meet  future  national  energy 
demands.  Construction  and  operation  of  the  railroad  would  be 
a  long-term  land-use  commitment  of  the  2,854-acre  right-of- 
way  in  a  114-mile-long  corridor.  This  use  would  effectively 
preclude  other  land  uses  such  as  development  of  other  miner¬ 
als  than  coal,  grazing,  and  some  casual  recreation  in  the  right- 
of-way. 

Both  archaeological  and  paleontological  sites  directly  im¬ 
pacted  during  construction  of  the  right-of-way  would  be  perma¬ 
nently  lost.  Some  of  the  information  in  these  sites  would  be 
salvaged  through  mitigation  excavations  prior  to  site  destruc¬ 
tion.  This  data  could  be  retained  for  long-term  use,  but  the 
actual  site  localities  would  not  be  available  for  long-term  re¬ 
search  or  improved  interpretive  methods.  Indirect  impacts  due 
to  vandalism  and  unauthorized  collection  would  also  affect 
sites  in  the  vicinity  of  the  right-of-way,  further  impairing  long¬ 
term  productivity. 

Construction  and  operation  of  the  railroad,  with  anticipated 
related  development,  would  contribute  a  small  increment  to  the 
large  workforce  and  population  increases  projected  for  the 
area  (see  Chapter  IV  of  the  Regional  Analysis).  Direct  and 
indirect  employment  would  rise  by  742  jobs,  with  a  projected 
population  increment  of  92  persons  during  peak  construction. 

Fugitive  dust  and  other  particles  would  enter  the  atmo¬ 
sphere  during  railroad  transport  of  the  coal.  These  fugitive 
emissions  and  the  aerosol  formed  in  the  atmosphere  from 
sulfur  dioxide,  nitrogen  oxide,  and  hydrocarbons  would  reduce 
visibility  during  railroad  operation;  however,  they  are  not  ex¬ 
pected  to  have  a  long-term  affect. 

The  short-term  use  of  the  water  resources  of  the  region 
due  to  construction  and  operation  of  the  SLR  would  not  impair 
the  long-term  productivity  of  the  environment.  Water  that  is 
pumped  out  would  gradually  be  replaced  by  natural  recharge. 

Construction  of  the  railroad  would  result  in  the  long-term 
commitment  of  and  loss  of  productivity  on  approximately  1,272 
acres  of  soil  surface  that  would  be  covered  by  roadbed  or 
service  road,  or  exposed  by  excavation  for  cuts  and  fills.  Pro¬ 
ductivity  of  the  remaining  1,582  acres  within  the  right-of-way 
would  also  decline  due  to  the  construction-related  activities. 
Coal  development  dependent  upon  the  railroad  would  reduce 
the  productivity  of  the  soils  of  an  estimated  7,295  acres  (less 
than  0.2  percent  of  the  region). 


In  the  short  term,  a  loss  of  vegetation  on  about  1,684  acres 
would  occur,  and  disturbance  on  about  1,866  additional  acres. 
In  the  long  term,  vegetative  productivity  would  be  reduced  on 
about  1,272  acres.  All  terrestrial  wildlife  species  identified  as 
inhabiting  the  right-of-way  would  experience  displacement  and 
resulting  decline  in  animal  densities,  according  to  the  amount 
of  disturbance  to  various  vegetative  types  and  the  variety  and 
numbers  of  wildlife. 

After  construction,  long-term  disturbance  to  the  area’s 
visual  resources  would  remain,  though  they  would  be  less 
significant  than  short-term  impacts.  Elevation  of  noise  levels 
would  be  greatest  during  construction  and  would  lessen  during 
operation,  with  a  probable  return  to  preconstruction  levels  over 
the  long  term. 

Short-term  recreation  use  of  the  1,272  acres  within  the 
right-of-way  (sight  seeing,  hunting)  would  be  reduced  due  to 
exclusive  use  of  the  railroad.  The  possibility  of  long-term  wil¬ 
derness  potential  would  also  be  reduced  on  the  23  acres 
disturbed  and  modified  through  construction  of  the  rail  line 
within  areas  NM-010-09  and  NM-010-58. 

After  abandonment  of  the  railroad,  reclamation  of  the  acre¬ 
age  disturbed  is  expected  to  return  several  resources  to  near 
preconstruction  productivity;  these  resources  include  air  qual¬ 
ity,  vegetation,  wildlife,  recreation,  and  livestock  grazing.  This 
process  could  take  decades  or  centuries  due  to  semiarid  cli¬ 
matic  conditions  and,  in  the  case  of  vegetation,  species  diver¬ 
sity  and  stability  may  never  equal  that  of  preconstruction  com¬ 
munities.  Pollutant  dispersion  patterns  may  also  be  permanent¬ 
ly  altered  if  reclamation  and  revegetation  does  not  restore 
surface  contours  and  vegetation  to  conditions  similar  to  those 
present  before  construction. 
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CHAPTER  VII 

IRREVERSIBLE  AND  IRRETRIEVABLE 
COMMITMENTS  OF  RESOURCES 


THIS  CHAPTER  IDENTIFIES  THOSE  RESOURCES  THAT  WOULD 
CONSUMED  AND  PERMANENTLY  LOST  AS  A  RESULT  OF  THE 
RAILROAD. 


BE 

STAR  LAKE 
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CHAPTER  VII  -  IRREVERSIBLE  AND  IRRETRIEVABLE 


The  railroad  would  require  approximately  33,100  tons  of 
steel  for  rails,  additional  steel  for  spikes,  tie  plates  and  an¬ 
chors,  450,000  wood  ties,  and  745,000  cubic  yards  of  basalt 
excavated  on  site  for  ballast.  (There  is  an  abundant  supply  of 
basalt  in  the  area.)  Some  materials  used  in  manufacturing 
mining  equipment  and  buildings  would  be  committed  for  the  life 
of  the  project,  but  much  of  this  would  be  salvageable. 

Construction  and  operation  of  the  rail  line  would  require  the 
consumption  of  energy,  in  the  form  of  diesel  fuel  and,  to  a 
much  lesser  degree,  gasoline.  The  diesel  fuel  would  be  used 
both  on  the  SLR  and  on  the  mainline  to  deliver  the  coal  to  its 
destination. 

Approximately  142  million  tons  of  coal  would  be  produced 
and  consumed  from  the  coal  mines  dependent  on  the  pro¬ 
posed  action,  and  an  estimated  28  million  tons  would  be  lost 
due  to  current  mining  methods  out  of  the  strippable  reserves 
of  6.3  billion  tons. 

An  estimated  329  to  356  fossil  localities  and  about  119  to 
177  archaeological  and  historic  sites  would  be  unstudied,  or 
only  partially  studied,  and  destroyed  by  1990  as  a  result  of 
construction  of  the  SLR  and  related  development.  This  is  a 
small  part  of  the  total  number  of  sites  in  the  area;  however, 
any  one  of  those  could  be  uniquely  important. 

The  sediment  discharge  would  be  179,000  tons  per  year 
from  the  SLR  and  40,000  tons  per  year  from  the  related 
development,  compared  to  the  natural  discharge  of  2.5  to  3.0 
million  tons  per  year.  Water  requirements  for  the  SLR  would  be 
about  100  acre-feet  per  year  and  for  related  developments 
would  be  about  4,700  acre-feet  per  year. 

Approximately  1 ,272  acres  within  the  right-of-way  would  be 
committed  to  use  as  a  transportation  corridor;  roadbed,  cuts, 


fills,  and  drainage  structures  would  remain  intact  after  aban¬ 
donment.  An  additional  6,762  acres  would  be  disturbed  by  the 
related  coal  development.  Soils,  existing  native  vegetation,  and 
wildlife  habitat  would  be  lost  on  the  8,034  acres,  as  would  the 
soil  profile  characteristics  of  the  cut  and  fill  areas.  These 
losses  compare  to  the  4.8  million  acres  in  the  ES  Region. 
Following  abandonment  and  reclamation,  much  of  the  right-of- 
way  would  revert  to  grazing  land. 

Once  construction  and  operation  of  the  proposed  railroad  is 
initiated,  roadless  area  values,  recreation  potential  and  the 
potential  for  wilderness  classification  would  be  lost. 

Increased  population  for  construction  of  the  Star  Lake  Rail¬ 
road  and  the  related  coal  mines  would  add  to  the  deterioration 
of  small-town  atmospheres  and  some  distinctive  aspects  of 
Hispanic  and  Indian  cultures. 
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CHAPTER  VIII 

ALTERNATIVES  TO  THE  PROPOSED  ACTION 


THIS  CHAPTER  PRESENTS  THE  ENVIRONMENTAL  IMPACTS  OF  ALL 
REASONABLE  ALTERNATIVES  TO  THE  PROPOSED  RAILROAD, 
INCLUDING  NO  ACTION. 


CHAPTER  Vlll-ALTERNATIVES  TO  THE  PROPOSED  ACTION 


Alternatives  to  the  SLR  considered  by  the  ES  team  include 
no  action  on  the  proposal,  an  alternate  route  for  the  first  27 
miles  of  the  proposed  route,  and  alternative  rail  corridors. 


NO-ACTION  ALTERNATIVE 

Under  the  no-action  alternative,  the  SLR  would  not  be  built. 
A  slurry  line  and  trucks,  were  considered  as  possible  alterna¬ 
tives  to  the  railroad.  Slurry  was  found  not  to  be  feasible  due  to 
the  lack  of  available  water.  The  truck  alternative  would  have 
construction  impacts  similar  in  magnitude  to  the  railroad.  No 
highways  in  the  area  could  handle  the  required  volume  of 
traffic  and  new  ones  would  have  to  be  built.  Operationally, 
trucks  would  consume  more  energy,  generate  more  air  pollu¬ 
tion  and  noise,  and  result  in  a  greater  number  of  accidents. 

Also  considered  was  a  scenario  in  which  no  new  high  bulk 
transportation  access  was  provided  in  the  Star  Lake-Bisti  area. 
As  a  result,  the  Star  Lake,  South  Hospah  and  Alamito  Mines 
would  not  be  developed  and  coal  production  from  the  region 
would  amount  to  14.5  million  tons  in  1990,  approximately  16.5 
million  less  than  if  the  railroad  were  built.  Population  growth 
and  related  impacts  would  be  correspondingly  less. 

These  alternatives  are  presented  in  more  detail  in  Chapter 
VIII  of  the  Regional  Analysis. 


WEST  ROUTE  ALTERNATIVE 

The  Star  Lake  Railroad  was  proposed  by  the  applicant 
primarily  to  provide  direct  rail  service  to  private  coal  resources 
located  near  Star  Lake,  near  Hospah,  and  near  Gallo  Wash. 
While  the  SLR  also  desires  to  provide  rail  service  to  nearby 
potential  operations  that  would  mine  as  yet  unleased  Federal 
coal,  it  has  indicated  that  the  rail  operation  would  be  viable 
serving  just  the  private  coal  resources.  Alternative  routes  were 
considered  by  the  applicant  to  provide  efficient  rail  service  to 
the  private  coal  resources  and  the  applicant  selected  the  most 
desirable  route  based  on  its  own  evaluation  of  these  alterna¬ 
tives.  This  route  was  then  presented  as  the  proposed  route  to 
the  ICC  and  BLM  in  the  applications  to  these  agencies  and  is 
discussed  in  Chapters  I  through  VII.  The  applicant  also  docu¬ 
mented  an  alternate  to  the  first  27  miles  of  the  proposed  route, 
which  it  considered  and  rejected.  This  ‘West  Route'  is  dis¬ 
cussed  in  the  following  sections. 

The  topography  and  natural  environment  of  northwestern 
New  Mexico  and  the  constraints  of  modern,  high  capacity  rail 
construction  limit  meaningful  alternatives  that  can  be  devel¬ 
oped  within  a  general  corridor.  North  and  roughly  paralleling 
the  existing  main-line  is  a  line  of  mesas  and  other  terrain 
features.  The  extensive  earthwork  required  to  cross  such  fea¬ 
tures  yet  maintain  acceptable  grades  limits  practical  routes  to 
gaps  between  the  terrain  features.  In  the  Prewitt  area,  there 
are  two  such  gaps.  The  proposed  route  is  located  in  the  gap 
between  Mesa  Montanos  and  Haystack  Mountain.  The  west 
route,  after  leaving  the  main-line  near  Prewitt,  follows  Casa- 
mero  Draw.  Approximately  14  miles  north  of  the  main-line,  the 
route  curves  to  the  east.  At  Borrego  Pass  it  climbs  to  the 
Continental  Divide,  which  it  crosses  twice  then  parallels  in  a 
northeasterly  direction  until  it  intercepts  the  primary  route  near 
the  southeast  corner  of  Sec.  11,  T.  16N.,  R.  10W.  From  that 
point,  the  west  route  is  the  same  as  the  primary  route  (Map 
SLR  VIII-1). 

Between  Prewitt  and  its  interception  with  the  primary  route, 
the  west  route  would  require  almost  the  same  amount  of  right- 


of-way.  The  ownership  of  this  right-of-way  differs  from  the 
primary  route  as  shown  in  Table  SLR  VIII-1. 

The  west  route  would  require  significantly  more  earthwork 
than  the  primary  route  as  shown  in  Table  SLR  VIII-2.  In  addi¬ 
tion  to  this  earthwork,  bridges  would  be  needed  over  the  steep 
canyons  north  of  the  Borrego  Pass  Trading  Post.  Approximate¬ 
ly  the  same  amount  of  ballast  would  be  required.  Because  of 
these  more  complex  construction  requirements,  this  alternative 
would  be  more  expensive  than  the  primary  route. 

Faults  have  been  found  only  along  the  segment  of  the  west 
route  between  mile  posts  15  and  27.  These  are  normal,  steep¬ 
ly  dipping  faults  with  less  than  100  feet  displacement.  They 
trend  northerly  to  northeasterly,  and  probably  have  not  been 
active  for  at  least  several  thousand  years. 


Impacts 


Paleontology 

Much  of  the  net  impact  identified  in  the  site  specific  analy¬ 
sis  of  the  proposed  action  would  remain  the  same.  The  alter¬ 
native  route  would  cross  similar  geologic  strata,  and  fossil 
localities  are  anticipated  to  contain  the  same  or  similar  fossil 
materials;  however,  four  more  localities  were  identified  than  in 
the  proposed  route. 


Air  Quality 

The  west  route  is  essentially  the  same  length  as  the  prima¬ 
ry  route.  However,  the  somewhat  steeper  grades  would  in¬ 
crease  the  rate  of  fuel  consumption  about  223  gallons  per  trip 
(Santa  Fe  estimate).  This  would  result  in  a  total  annual  fuel 
consumption  for  the  west  route  of  4,316,250  gallons,  approxi¬ 
mately  9  percent  more  than  would  be  consumed  by  operations 
over  the  primary  route. 

Air  pollutant  emissions  from  rail  operations  are  directly  re¬ 
lated  to  the  rate  of  fuel  consumption,  so  emissions  would  be 
greater  if  this  alternative  is  constructed.  This  could  result  in  a 
slight  reduction  in  visibility  along  the  route.  Table  SLR  VIII-3 
presents  the  estimated  annual  level  of  pollutant  emissions. 


Water  Resources 

Impacts  on  water  resources  for  the  west  route  would  be 
approximately  the  same  as  for  the  proposed  route.  This  route 
crosses  approximately  1 4  miles  more  of  areas  that  have  a  high 
susceptibility  to  erosion,  which  would  produce  a  greater  sedi¬ 
ment  discharge.  This  increase  in  sediment  is  alleviated  some¬ 
what  by  shorter  service  road  requirements,  with  a  lesser  sedi¬ 
ment  discharge.  Overall  there  probably  would  be  an  increase 
in  sediment  discharge.  The  number  of  stream  crossings  is 
essentially  the  same  for  the  west  route  as  for  the  proposed 
route.  The  water-quality  impacts  would  be  the  same.  The  west 
route  would  pass  close  to  several  wells,  particularly  in  the 
Prewitt  area,  but  not  close  enough  to  cause  any  problems. 


Soils 

Impacts  on  soils  for  the  west  route  would  be  similar  to 
those  described  for  the  proposed  route.  The  west  route  would 
cross  an  estimated  14  more  miles  of  soil  having  high  erosion 
susceptibility,  12  more  miles  of  soil  having  shrink-swell  tenden- 
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Table  SLR  VIII-1 

RIGHT-OF-WAY  OWNERSHIP  10  MILEPOST  27 
(acres) 


Owner 

West  Route 

Primary  Route 

Public  (BLM) 

32 

65 

State 

31 

20 

Private 

388 

462 

Indian  Allotment 

184 

111 

Indian  Withdrawal 

15 

2 

Indian  Trust 

9 

0 

Total  Indian 

208 

113 

Total 

659 

66  0 

Source:  The  Atchison, 

Topeka  and  Santa  Fe  Railroad  Company 

,  1977. 

Table  SLR  VI1I-2 

EARTHWORK  REQUIREMENTS  TO  MILEPOST 
(cubic  yards) 

27 

West  Route 

Primary  Route 

Unclassified  Excavation 

1,600,000 

1,600,000 

Borrow 

750,000 

450,000 

Fill 

2,150,000 

1,750,000 

Source:  The  Atchison,  Topeka  and  Santa  Fe  Railway  Company,  1975- 
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Table  SLR  VIII-3 


AIR  POLLUTANT  EMISSIONS 


Emissions 

tons/year 


Pollutant 

West  route 

Proposed  route 

Carbon  monoxide 

281 

257 

Hydrocarbons 

203 

187 

Nitrogen  Oxides 

798 

730 

Sulfur  Oxides 

123 

113 

Particulates 

54 

49 

Source:  BLM/USGS/ICC 

Table  SLR  VIII-4 

GRAZING 

ALLOTMENTS  ALONG  THE  WEST 

ROUTE 

Grazing 

Allotment 

Right-of-Way 

Acreage  Required 

AUM’s 

Lost 

61 

251.9 

38 

62 

145.2 

20 

54 

170.1 

10 

40 

195.7 

16 

55 

209.7 

31 

42 

199.9 

56 

35 

78.6 

9 

37 

143.8 

33 

33 

226.6 

21 

18 

305.6 

28 

17 

290.5 

38 

19 

3.3 

1 

20 

19.3 

3 

21 

66 . 0 

15 

13 

168.3 

20 

16 

114.1 

11 

12 

235.1 

27 

8 

85.3 

6 

Total 

2,854.0 

383 

Source:  Santa  Fe  Railroad  Proposal  and  BLM  Unit  Resource  Analysis 
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Alternatives 


cies,  and  17  more  miles  of  highly  corrosive  soil  than  the 
proposed  route.  However,  the  west  route  would  cross  an  esti¬ 
mated  8  fewer  miles  of  soil  having  a  high  tendency  to  collapse, 
9  fewer  miles  of  soil  having  poor  load-bearing  capacity,  and  3 
fewer  miles  of  soil  having  poor  suitability  for  use  as  fill  material. 


Vegetation 

The  more  broken  topography  of  the  west  route  provides 
environments  more  conducive  to  the  development  of  varied 
vegetation  types.  Thus,  the  west  route  would  traverse  about  18 
percent  more  pinyon-juniper,  2  percent  more  saltbush- 
greasewood,  and  20  percent  less  grassland  than  the  proposed 
route. 

The  greater  amount  of  borrow  and  fill  material  needed  for 
the  west  route  would  result  in  destruction  of  about  15  percent 
more  vegetation  than  the  proposed  route.  Nearly  all  of  this 
increased  vegetation  destruction  would  occur  in  the  pinyon- 
juniper  type.  The  more  shallow  soils  and  steeper  slopes  in 
these  areas  would  make  re-establishment  of  vegetation  more 
difficult.  Therefore,  in  addition  to  more  vegetation  destruction 
along  the  west  route,  the  average  time  these  areas  remain  free 
of  vegetation  would  be  longer.  Secondary  succession  to 
pinyon-juniper  climax  would  be  slow,  and  would  require  more 
time  than  succession  to  grassland  in  areas  where  grassland  is 
the  climax  vegetation  type. 


Wildlife 

Impacts  on  wildlife  species  under  the  west  route  alternative 
would  be  considerably  greater  due  to  the  diversity  and  compo¬ 
sition  of  habitat.  Construction  activities  along  the  west  route 
would  tend  to  disrupt  wildlife  species  inhabiting  steep  rocky 
slopes.  Particularly  affected  would  be  raptors  (hawks,  eagles 
and  owls)  that  nest  in  these  areas.  Migratory  patterns  of  carni¬ 
vores  and  wild  ungulates  would  also  be  disrupted  during  con¬ 
struction  and  operation  of  the  west  route.  Approximately  18 
percent  more  pinyon-juniper  habitat  would  be  traversed  in  the 
alternative  route. 


Noise 

The  west  route  would  require  more  eartnwork  and  steeper 
grades  would  be  required.  With  increased  earthwork,  construc¬ 
tion  equipment  would  be  present  in  certain  localities  for  longer- 
duration  than  would  be  required  from  construction  of  the  pri¬ 
mary  route. 


Visual  Resources 

The  anticipated  visual  impacts  resulting  from  construction 
of  the  railroad  along  this  route  would  be  greater  than  along  the 
proposed  route.  Due  to  the  terrain  traversed  by  this  route, 
more  earthwork  would  be  required,  which  would  create  more 
contrasts  with  the  existing  landscape.  These  contrasts  would 
be  more  evident  to  the  viewer  as  the  railroad  would  cross  the 
Prewitt  to  Navajo  9  road  at  several  places. 


Recreation 

The  west  route  crosses  the  Prewitt-Pueblo  Pintado  road 
five  times,  and  crosses  approximately  the  same  density  of  the 


area  primitive  road  network  as  the  proposed  route.  There 
would  be  no  direct  impact  on  any  national  wilderness  or  poten¬ 
tial  wilderness  area. 


Agriculture 

Land  along  the  west  route  is  used  primarily  for  grazing; 
approximately  2,854  acres  with  a  carrying  capacity  of  383 
AUMs  would  be  removed  from  use.  Table  SLR  VIII-4  shows 
the  grazing  allotments  that  would  be  affected  by  the  west 
route.  Six  grazing  allotments  along  the  proposed  route  would 
not  be  affected  by  the  west  route.  However,  four  new  grazing 
allotments  would  be  involved  that  would  not  be  affected  under 
the  proposed  route.  Total  number  of  AUMs  lost  in  the  west 
route  is  383  compared  to  402  for  the  proposed  route.  The 
number  of  small  (160-acre)  range  units  that  would  be  impacted 
by  the  alternative  is  less  than  half  of  those  in  the  proposed 
route.  The  west  route  is  near  more  homes  than  the  proposed 
route,  possibly  affording  a  higher  impact  on  the  diurnal  sheep- 
herding  practices  normally  associated  with  the  homes.  All 
other  impacts  on  livestock  grazing  would  be  similar  on  both 
routes. 


Cultural  Resources 

The  west  route  was  inventoried  for  cultural  resources  in 
1975  (Harrison,  1975).  The  results  have  not  been  field- 
checked  for  accuracy,  and  it  has  been  assumed  that  the  Harri¬ 
son  survey  adequately  reflects  the  nature  of  cultural  resources 
along  the  route.  The  data  are  summarized  in  Table  SLR  VIII-5. 

If  the  west  route  is  selected,  cultural  resource  impacts  will 
change  only  on  the  southern  part  of  the  proposed  route.  Sites 
1  through  14  on  Table  SLR  11-9  would  be  avoided.  In  their 
place,  the  23  sites  summarized  on  Table  SLR  VIII-5  would  be 
affected.  The  site  count  near  the  west  route  is  somewhat 
higher  than  the  comparable  section  of  the  proposed  route  (23 
to  15),  but  the  cultural  range  of  sites  along  the  west  route  is 
roughly  similar  to  that  of  the  proposed  route.  Anasazi  and 
Navajo  remains  dominate  the  material.  Anasazi  materials  in¬ 
clude  two  possible  Pueblo  III  communities  (Sites  91  and  92), 
and  an  isolated  great  kiva  (Site  110).  The  community  sites  are 
heavily  alluviated,  and  the  full  extent  of  the  deposits  has  not 
been  determined,  but  their  research  value  is  judged  to  be  high. 
The  kiva  has  exposed  walls,  which  increase  the  sites’  vulner¬ 
ability  to  vandalism.  Kivas  of  this  size  are  relatively  rare  in  the 
area;  as  a  consequence,  it  may  also  be  considered  a  highly 
significant  archaeological  resource.  These  Navajo  sites  include 
sandstone  and  cribbed-log  hogans,  corrals,  sweat  lodges, 
ovens,  and  trash.  Collectively,  they  offer  significant  research 
potential  for  dealing  with  such  problems  as  Navajo  habitation 
and  use  patterns  in  the  area.  The  single  Euroamerican  Site 
(Site  109)  appears  to  be  a  homestead  building  from  the  Alber’s 
Ranch. 

The  west  route  would  increase  both  direct  and  indirect 
impacts  to  cultural  resources.  Table  SLR  VIII-6  compares  num¬ 
bers  of  sites  impacted  by  both  routes.  The  results  of  the 
impacts  are  the  same  for  both  routes.  Sites  directly  impacted 
will  be  subject  to  extensive  or  total  damage.  The  indirect 
impact  of  vandalism  will  accelerate  the  loss  of  cultural  materi¬ 
als  in  the  vicinity  of  the  right-of-way. 
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Table  SLR  VIII-5 


CULTURAL  RESOURCES  IMPACTED  BY  WEST  ROUTE 


Site  No. 

Site  Type 

Site  Characteristics 

Sig. 
Est . 

Impact 

Miscellaneous 

91 

Anasazi 

Shaped  limestone  blocks, 
sherds,  cultural  materials  and 
a  human  skull  eroding  from  an 
arroyo  bank. 

5 

D 

Pueblo  Ill-Remains 
poss .  indicate 
more  extensive 
site 

92 

Anasazi 

Surface  trash  of  a  pueblo  com¬ 
munity  and  a  40  ft.  circular 
depression  (poss.  Great  Kiva) 

5 

I 

Pueblo  III  heavily 
alluviated 

93 

Navaj  o 

Storage  cist  of  limestone  and 
a  peach  can 

2 

I 

Historic 

94 

Navaj  o 

Cribbed-log  hogan  and  two  ex¬ 
tensive  trash  mounds 

4 

I 

Historic 

95 

Navaj  o 

Hogan  remains 

3 

I 

Poss.  Historic 

96 

Navaj o 

Stone  hogan,  oven,  firepit  and 
wood  scatter 

3 

I 

Historic 

97 

Navaj  o 

Large  sandstone  hogan,  corral 
and  trash 

4 

I 

Historic 

98 

Navaj  o 

Oval  sandstone  hogan,  forked 
stick  sweat house  and  a  stone 
quarry 

4 

D 

Historic  poss. 
early 

99 

Navaj  o 

Burnt  log  hogan  and  trash 

3 

I 

Historic 

100 

Navaj  o 

Forked-stick  sweathouse, 
charcoal  and  burned  sandstone 

2 

D 

Historic 

101 

Navaj  o 

Cribbed-log  hogan,  storage  cist 
and  a  forked-stick  sweat lodge 

4 

I 

Historic 

102 

Navaj  o 

Five  sided  wooden  storage  cist 

3 

I 

Historical;  BP-4- 
BP-7  may  be  a 
single  complex 

103 

Navaj  o 

Brush  corral 

2 

D 

Historic 

104 

Navaj  o 

Brush  corral 

2 

D 

Historic 

SLR  VIII-6 
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Table  SLR  VIII- 5  (continued) 


Site  No. 

Site  Type 

Site  Characteristics 

Sig. 
Est . 

Impact 

Miscellaneous 

105 

Unclass. 

Petroglyphs  of  names,  dates, 
and  horses 

4 

I 

1848-1947 

106 

Navaj  o 

Forked-stick  sweathouse 

3 

D 

107a 

Nava j o 
Campon. 

Brush  corral 

2 

I 

Historic 

b 

Anasazi 

Compon. 

Ground  stone  artifacts 

3 

I 

Pueblo 

108 

Navaj  o 

Oval  sandstone  hogan,  burned, 
and  a  firehearth 

4 

UK 

Historic,  early 

109 

Euroamer . 

Stone,  one  roan  structure 
.and  cellar 

4 

I 

Poss.  assoc,  with 
the  Albert  ranch 
homestead 

110 

Anasazi 

Isolated  Great  Kiva  with 
visible  masonry 

6 

I 

Pueblo  III 

111 

Navaj  o 

Cribbed-log  and  sandstone 
hogan 

3 

UK 

Historic 

112 

Anasazi 

Six-ceramic  scatters  were  lo¬ 
cated  in  the  vicinity  of  the 
route 

2 

D&I 

113 

Lithic 

One  lithic  scatter  was  located 
near  the  right-of-way 

2 

I 
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Table  SLR  YIII-6 

COMPARISON  OF  IMPACTS  ON  CULTURAL  RESOURCES 


Route 

Proposed  Route 

West  Route 

Number  of 

South 

South 

Sites  Impacted 

Portion 

Total 

Portion 

Total 

Direct  Impact 

3-10 

14  -  39 

6-7 

18 

Indirect  Impact 

12  -  30 

89  -  139 

14  -  15 

91 

Unknown  Impact 

— 

— 

O 

C— 

2 

TOTAL 

15  -  40 

103  -  178 

23 

111 

Direct  Impact  to  Sites  with 
potential  National  Register 
eligibility  ( tentative ) 

1-3 

5-10 

2-3 

6-7 

Source:  Bussey,  et  al.,  1976;  Rorex,  et  al.,  1976;  Bussey,  1977;  Brethauer, 
1977;  Hoyt,  et  al.,  1978;  Harrison,  1975.  On  file  at  BLM,  Albuquerque 
District  Office. 
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Conclusion 

The  West  Route  would  require  approximately  the  same 
amount  of  right-of-way  as  the  proposed  route,  although  the 
pattern  of  land  ownership  would  be  different.  The  acreage 
required  from  Indian  Allotment,  withdrawal,  or  Trust  land  would 
increase,  while  the  acreage  of  BLM  and  private  lands  acquired 
would  decrease.  The  West  Route  would  require  approximately 
the  same  amount  of  excavation;  however,  the  borrow  and  fill 
requirements  would  be  67  percent  and  23  percent  greater, 
respectively.  In  addition  to  this  earthwork,  bridges  not  required 
by  the  proposed  route  would  be  required  to  cross  the  steep 
canyons  north  of  Borrego  Pass  Trading  Post.  Construction  of 
the  west  route,  therefore,  would  be  more  expensive. 

Impacts  on  palentological  resources,  water  resources  and 
soils  would  be  similar  in  magnitude  to  those  resulting  from  the 
proposed  route,  although  impacts  on  vegetation  and  wildlife 
would  be  somewhat  greater. 

The  steeper  grades  of  this  route  would  increase  fuel  corn- 
sumption  by  approximately  9  percent,  as  well  as  resulting  in  air 
pollution  and  noise.  Since  the  west  route  passes  closer  to 
inhabited  areas,  the  latter  two  impacts  as  well  as  the  frequen¬ 
cy  of  accidents  would  have  a  greater  impact  on  residents  of 
the  area. 


ALTERNATIVE  CORRIDORS 

General  alternative  corridors  to  provide  rail  service  to  the 
area  of  potential  coal  development  between  Bisti  and  Star 
Lake  were  also  considered.  These  analyses  are  presented  in 
Chapter  VIII  -  Transportation  Alternatives,  of  the  Regional 
Analysis.  To  summarize  briefly,  three  possible  corridors  are 
discussed,  two  corridors  from  the  Santa  Fe  main-line  and  a 
corridor  from  the  Denver  and  Rio  Grande  Western  Railroad. 
The  SLR  route  proved  to  be  environmentally  superior  to  these 
alternative  corridors.  Operationally,  the  proposed  SLR  route 
was  superior  in  hauling  the  traffic  generated  by  the  probable 
level  of  coal  development  in  the  region,  as  well  as  most  other 
scenarios  of  coal  development  in  the  region  and  on  the  Navajo 
Indian  Reservation. 
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CHAPTER  IX 

CONSULTATION  AND  COORDINATION 


The  Regional  Environmental  Statement  describes 
the  consultation  and  coordination  efforts  involved  in  the 
preparation  of  this  site-specific  analysis. 
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CHAPTER  I 

DESCRIPTION  OF  THE  PROPOSED  ACTION 


THIS  CHAPTER  IS  A  DETAILED  DESCRIPTION  OF  PUBLIC  SERVICE 
COMPANY  OF  NEW  MEXICO’S  PROPOSAL  TO  CONSTRUCT  A 
POWER  TRANSMISSION  LINE  IN  MCKINLEY  AND  SAN  JUAN 
COUNTIES,  N.M.  OTHER  DEVELOPMENTS  IN  THE  AREA  OF  THE 
PROPOSED  ACTION  ARE  DESCRIBED  TO  THE  EXTENT  THAT  THEY 
MAY  CONFLICT  WITH  OR  COMPLEMENT  THE  PROPOSAL. 


■ 


■ 
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CHAPTER  I 


DESCRIPTION  OF  THE  PROPOSAL 


BACKGROUND 

This  site  specific  analysis  discusses  the  environmental  im¬ 
pacts  of  the  proposed  Fruitland  Coal  Load  Transmission  Line 
(FCL),  including  the  secondary  impacts  resulting  from  the  de¬ 
velopment  of  coal  mines  and  a  generating  station  that  are 
dependent  on  the  FCL  The  development  analyzed  is  part  of 
the  proposed  action  described  in  Chapter  I  of  the  Regional 
Analysis.  Impacts  are  assessed  through  1990,  with  the  years 
1980,  1985,  and  1990  as  reference  years,  and  are  compared 
to  the  environment  in  1977. 

The  Public  Service  Company  of  New  Mexico  (PNM)  has 
proposed  the  construction  of  a  230-kilovolt  (kv)  transmission 
system  between  Star  Lake  and  Bisti  in  the  San  Juan  Basin. 
The  system  would  provide  electricity  to  power  mine  equipment 
and  for  office  and  support  building  complexes  at  various  poten¬ 
tial  coal  mines  along  the  Fruitland  Formation. 

The  system  would  start  near  Bisti  at  a  new  substation  on 
PNM’s  existing  Four  Corners  to  Ambrosia  230-kv  line  (Map  F  I- 
1).  It  would  run  to  a  switching  station  immediately  east  of  the 
tap,  follow  an  east-southeasterly  direction  to  Star  Lake,  and 
then  south-southwesterly  to  close  at  the  existing  Ambrosia 
station.  Also,  a  115-kv  line  would  be  constructed  from  a  sub¬ 
station  on  the  FCL  to  provide  power  for  the  projected  Bisti 
mine  and  start-up  power  for  the  New  Mexico  Generating  Sta¬ 
tion,  both  near  Bisti.  As  planned  by  PNM,  the  system  would  be 
built  in  three  stages.  Stage  I,  to  be  completed  in  1979,  would 
consist  of  the  substation  and  switching  station  at  the  Four 
Corners  to  Ambrosia  line,  the  substation  to  serve  the  Western 
Coal’s  Bisti  mine,  the  first  six  miles  of  230-kv  line  between  the 
switching  station  and  the  Bisti  mine  substation,  and  the  eight 
miles  of  115-kv  line  to  the  Bisti  mine’s  point  of  service  and  the 
New  Mexico  Generating  Station’s  switchyard.  Stage  II,  to  be 
completed  in  1980,  would  consist  of  47  miles  of  230-kv  line 
between  the  Bisti  mine  substation  and  a  combination  switching 
and  substation  at  Star  Lake.  Stage  III,  to  be  completed  in 
1983,  would  consist  of  the  final  47  miles  of  230-kv  line  be¬ 
tween  the  Star  Lake  station  and  the  Ambrosia  station. 

A  total  of  about  100  miles  of  230-kv  line  and  eight  miles  of 
115-kv  line  would  be  constructed.  Additional  substations  and 
115-kv  lines  would  be  required  for  the  mines  to  be  served  by 
Stage  II.  Whether  these  would  be  constructed  by  the  power 
company  or  the  mining  companies  is  being  negotiated  at  this 
time.  They  are  not  part  of  the  proposed  action. 


AUTHORIZING  ACTIONS, 
INTERRELATIONSHIPS,  AND 
ASSUMPTIONS 

The  Bureau  of  Land  Management  (BLM)  is  responsible  for 
granting  rights-of-way  across  public  land.  The  Bureau  of  Indian 
Affairs  (BIA)  exercises  the  Secretary  of  the  Interior’s  trust  re¬ 
sponsibility  in  review  and  approval  of  agreements  between  the 
Navajo  Nation  and  private  companies  concerning  rights-of-way 
across  Indian  land.  The  New  Mexico  Commissioner  of  Public 
Lands  is  responsible  for  granting  rights-of-way  across  State 
land.  The  New  Mexico  Public  Service  Commission  reviews 
proposals  for  issuance  of  a  Certificate  of  Public  Convenience 
and  Necessity.  Because  the  line  is  wholly  within  the  State  of 
New  Mexico,  no  other  Federal  approvals  are  needed. 

The  Star  Lake  Railroad  Company  has  proposed  a  railroad 
from  the  main  line  of  the  Atchison,  Topeka  and  Santa  Fe 
Railroad  at  Prewitt  to  Pueblo  Pintado  and  then  branching 
southeasterly  to  Star  Lake  and  northwesterly  to  the  Navajo 


Reservation  near  Bisti.  This  route  roughly  parallels  the  FCL 
and  for  certain  sections  might  share  the  right-of-way.  Other 
developments  within  the  ES  Region  that  might  interrelate  with 
the  FCL  include  coal  gasification,  carbon  dioxide  extraction,  oil 
and  gas  development,  uranium  mining  and  milling,  transporta¬ 
tion  corridors,  and  the  Navajo  Indian  Irrigation  Project. 

It  has  been  assumed  in  analyzing  the  impacts  that  the  right- 
of-way  for  the  115-kv  section  would  be  50  feet,  the  230-kv 
would  be  100  ft;  and  that  reclamation  would  not  occur  without 
supplemental  irrigation. 

Chapter  I  of  the  Regional  Analysis  discusses  in  more  detail 
the  authorizing  actions,  interrelationships,  and  assumptions. 


PROPOSED  ACTION 

The  proposed  action  is  the  construction  and  operation  of 
the  FCL.  The  action  of  Federal  Government  addressed  in  this 
ES  is  to  review  and  consider  for  approval  an  application  for 
right-of-way  across  public  land  when  it  is  submitted.  A  prelimi¬ 
nary  application  (NM  30724)  was  submitted  on  May  6,  1977  for 
a  5-mile  wide  corridor  about  108-miles  long  crossing  an  un¬ 
known  mixture  of  private,  State,  Indian,  and  Federal  lands.  A 
centerline  has  not  been  determined  at  this  time,  so  the  number 
of  miles  of  right-of-way  across  public  land  is  not  known. 

The  purpose  of  this  proposed  action  is  to  allow  the  con¬ 
struction  of  the  transmission  line  across  public  land.  The  objec¬ 
tive  is  to  supply  the  necessary  electric  power  to  the  projected 
coal  mines  along  the  Fruitland  Formation.  Table  F  1-1  lists  the 
expected  loads  and  initial  service  dates. 

The  standard  expected  life  of  a  transmission  system  is  30 
years.  However,  the  FCL  would  continue  to  be  operated  as 
long  as  there  is  a  demand  for  electrical  power  along  the  line. 

The  information  described  herein  and  used  for  the  impact 
analysis  was  that  supplied  to  BLM  as  of  June,  1978,  and  will 
be  updated  when  a  specific  right-of-way  application  is  re¬ 
ceived. 


DESCRIPTION  OF  TRANSMISSION 
SYSTEM 

Because  of  present  uncertainties  regarding  the  number  of 
mines  to  be  served  by  the  transmission  system,  the  location  of 
their  substations  and  the  extent  of  their  needs,  and  the  lack  of 
a  centerline  location,  the  precise  configuration  of  the  FCL  has 
not  been  determined.  Therefore,  the  following  description  is 
general. 


Transmission  Line 


Design  Features 

The  proposed  230-kv  transmission  line  would  be  construct¬ 
ed  with  three  conductors  strung  overhead  on  wooden  ‘K’ 
frame  structures  or  towers  within  a  100-foot  right-of-way.  The 
height  of  the  towers  would  vary  between  60  and  90  feet,  with 
an  average  span  between  towers  of  750  feet.  The  towers 
would  be  set  in  the  ground  using  the  direct  burial  method,  with 
two  feet  plus  ten  percent  of  the  total  height  buried.  Clearance 
between  the  conductors  and  the  ground  at  final  sag  would  be 
no  less  than  31  feet  at  60° F.  The  conductors  would  be  20  feet 
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map  F  1-1.  LOCATION  OF  THE  FRUITLAND  COAL  LOAD  TRANSMISSION  LINE. 


FI-2 


Description  of  Proposal 


Table  F  1-1 

EXPECTED  LOADS  AND  INITIAL  DATES  SERVICE  IS  REQUIRED 
(Mid-level  of  Production) 


Mine 

Megawatts 

Year 

Alamito 

18 

Unknown 

Bisti 

30 

1979 

Chaco-Star  Lake 

17 

1980 

Note:  PNM  anticipates 

other  loads 

if  other  potential 

mines  are  developed. 


Table  F  1-2 

ACRES  DISTURBED  BY  CONSTRUCTION 


Component 

Stage  I 

Disturbed  Acres 
Stage  II 

Stage 

Access  road 

19 

66 

66 

Towers  and  pulling  sites 

14 

47 

47 

Stations 

21 

27 

0 

TOTAL 

54 

140 

113 
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apart,  suspended  from  the  towers  by  13-insulator  strings,  and 
protected  from  lightning  by  2  overhead  shield  wires. 

Figure  F  1-1  shows  the  standard  design  that  would  be  used 
for  approximately  90  percent  of  the  towers.  Towers  used  for 
special  conditions  such  as  small  angles,  abrupt  changes  in 
topography,  transpositions,  and  deadend  structures  would 
have  a  variety  of  designs. 

Dampers  would  be  used  to  protect  conductors  from  wind- 
induced  vibrations.  The  dampers  would  be  located  at  deadend 
towers,  towers  adjacent  to  deadends,  and  on  all  spans  greater 
than  1 ,000  feet. 

Conductor  splices  would  be  applied  approximately  every 
17,000  feet,  at  deadends,  or  when  a  reel  of  wire  runs  out. 
Extreme  caution  would  be  used  to  prevent  nicking  of  the  con¬ 
ductor  during  splicing  and  to  have  a  smooth  surface  on  the 
splice  to  avoid  excessive  corona  loss  along  the  transmission 
line. 

Fences  crossed  by  the  line  would  be  grounded  30  feet 
from  the  outside  conductors,  gates  within  150  feet  of  the 
centerline  would  be  grounded  on  the  hinge  side,  and  fences 
parallel  to  the  line  and  closer  than  75  feet  to  the  center  line 
would  be  grounded  every  750  feet.  The  grounding  would  con¬ 
sist  of  a  10-foot  long  ground  rod  welded  to  a  ground  wire  and 
crimped  to  each  fence  wire.  The  grounding  would  dissipate  the 
electrostatic  buildup  that  can  occur  on  fences  under  a  high 
voltage  transmission  line. 

The  proposed  115-kv  transmission  line  would  be  construct¬ 
ed  similarly,  except  that  wooden  ‘H‘  frame  structures  with  an 
average  span  of  800  feet  would  be  used.  For  this  the  clear¬ 
ance  at  final  sag  would  be  not  less  than  27  feet,  7-insulator 
strings  would  be  used,  and  the  distance  between  conductors 
would  be  14.5  feet.  Fences  under  the  line  would  not  be 
grounded. 


Construction 

Construction  of  a  transmission  line  generally  consists  of  a 
route  survey;  construction  of  access  roads  and  staging  areas; 
tower  assembly  and  erection;  conductor  and  static  wire  string¬ 
ing,  sagging  and  clipping;  grounding;  restoration;  and  cleanup. 

To  complete  the  finai  design  and  determine  the  exact  cen¬ 
terline  location,  a  field  survey  of  the  approximate  centerline 
would  be  run  to  establish  necessary  ground  information  for 
aerial  photography.  Photogrammetric  and/or  field  survey  meth¬ 
ods  would  then  be  used  to  provide  the  plan  and  profile  maps 
needed  to  determine  tower  location  and  design,  and  exact 
centerline  location.  No  roads  would  be  constructed  during  this 
survey. 

A  road,  up  to  fourteen-feet  wide,  would  be  constructed 
along  the  entire  right-of-way  to  provide  access  to  each  tower 
site.  Existing  roads  would  be  used  wherever  possible.  Spur 
roads  to  towers  would  be  built  only  where  required.  Only  mini¬ 
mum  grading  appropriate  for  the  construction  vehicles  using 
the  roads  would  be  done  for  the  cuts  and  fills.  On  the  average, 
about  6,000  feet  of  new  and  existing  access  road  would  be 
required  per  mile  of  transmission  line. 

In  general,  assembly  and  erection  of  the  towers  takes  place 
as  follows.  A  crawler-tractor-mounted  auger  drills  a  small-diam¬ 
eter  hole  to  test  for  rock  where  the  pole  will  be  set;  if  found, 
the  rock  would  be  fractured  by  explosives.  Then  the  holes  are 
drilled  for  the  poles  and  anchors  (Figure  F  I-2A).  Flatbed  trucks 
and  pole  trailers  haul  materials  to  the  right-of-way.  Once  mate¬ 
rials  are  at  the  site,  the  area  for  tower  assembly  and  setting  is 
cleared  and  graded  to  provide  work  space  for  the  framing  and 
setting  crews.  After  the  tower  is  framed,  the  setting  crew  uses 
a  crawler-tractor-mounted  setting  rig  or  a  truck-mounted  crane, 


a  winch  truck,  and  a  compressor  truck  to  raise,  set  and  adjust 
the  tower  (Figure  F  I-2B,  2C).  The  holes  are  back-filled  and 
tamped  to  set  the  structure.  Each  230-kv  tower  would  require 
an  area  approximately  100  feet  by  100  feet  for  assembly  and 
setting,  and  each  1 1 5-kv  tower  approximately  1 00  feet  by  50 
feet. 

The  conductor  is  strung  in  sections  about  three  miles  long. 
A  tensioner  is  used  at  one  end  to  feed  the  conductor  under 
tension  from  supply  reels.  A  puller  winds  a  light-weight  leader 
cable  at  the  other  end  of  the  section  being  strung,  thus  pulling 
the  conductors  over  the  towers  and  into  place.  By  proper 
adjustment  of  the  tensioner,  the  conductors  can  be  kept  off 
the  ground  where  they  might  be  scratched  or  accumulate  dirt 
and  foreign  material.  This  care  in  handling  the  conductors 
minimizes  corona  and  its  associated  electro-magnetic  radiation 
effects. 

Copperweld  ground  rods  would  normally  be  used  to  ground 
the  towers.  As  an  alternative,  a  counterpoise,  consisting  of  a 
grounding  mat  of  copperweld  wire,  might  be  used. 

Completion  of  all  unfinished  construction  and  cleanup 
would  be  the  last  step.  This  could  include  replacing  defective 
or  missing  structural  parts,  changing  broken  insulators,  and 
sanding  damaged  conductors.  At  this  time,  the  right-of-way 
would  be  dressed  and  the  soil  around  the  towers  would  be 
graded  and  seeded.  The  final  step  would  be  regrading,  harrow¬ 
ing  and  seeding  of  the  roads. 


Maintenance 

Monthly  line  patrols  would  be  made  by  helicopter  to  spot 
check  lines  for  areas  that  may  require  maintenance.  When 
maintenance  is  required,  access  usually  would  be  from  existing 
roads,  but  would  be  overland  if  necessary,  to  allow  mainte¬ 
nance  equipment  into  the  area.  The  area  would  be  restored  as 
needed  when  maintenance  is  completed. 


Stations 

Two  types  of  stations  would  be  required  for  the  transmis¬ 
sion  system.  A  switching  station  would  be  needed  near  the 
substation  on  the  Four  Corners  to  Ambrosia  230-kv  ne.  A  50- 
megawatt  substation  would  be  needed  on  the  FCL  at  the  tap 
point  to  the  Bisti  coal  mine  and  a  temporary  30  megawatt 
substation  would  be  needed  for  limited  start-up  and  construc¬ 
tion  power  at  the  New  Mexico  Generating  Station  A  substa¬ 
tion,  sized  for  the  load  requirements,  would  be  needed  at  the 
tap  point  for  each  additional  mine.  A  substation  with  switching 
capability  would  be  used  at  Star  Lake  where  the  230-kv  line 
would  meet  the  345-kv  line  running  from  Four  Corners  to 
Albuquerque. 

The  final  design  of  the  stations  has  not  been  determined  at 
this  time.  A  typical  switching  station  occupies  an  area  about 
800  feet  by  800  feet.  The  towers  and  supports,  buswork  and 
control  systems,  circuit  breakers  and  relay  protection  devices, 
and  other  electrical  apparatus  are  enclosed  by  protective  fenc¬ 
ing.  A  typical  substation  occupies  an  area  about  500  feet  by 
500  feet.  In  addition  to  the  equipment  listed  above,  a  substa¬ 
tion  contains  the  necessary  power  transformers. 

Construction  of  a  station  typically  consists  of  site  grading 
and  preparation,  construction  of  foundations,  installation  of 
towers  and  electrical  equipment,  and  building  of  protective 
fencing.  Access  roads  would  be  needed  for  the  heavy  con¬ 
struction  equipment  and  materials;  however,  these  might  be 
the  same  roads  used  for  construction  of  the  transmission  line. 
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FIGURE  F  1-1.  TYPICAL-230KILOVOLT  TOWER  STRUCTURE. 
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Communication  Facilities 

Communications  are  necessary  to  provide  channels  for 
telephone  service,  supervisory  control,  and  protective  relaying. 
The  communication  facilities  to  be  used  are  not  known  at  this 
time;  however,  they  typically  include  telephone  service,  micro- 
wave  radio  and  powerline  carrier.  The  communications  equip¬ 
ment  usually  is  installed  in  the  switching  and  substations. 


Disturbed  Ground 

Table  F  1-2  lists  the  acres  disturbed  by  the  various  compo¬ 
nents  of  the  transmission  line. 


Employment 

It  is  estimated  that  35  employees  would  be  required  during 
construction  of  the  transmission  system,  with  a  lesser  unknown 
number  required  for  operation  and  maintenance. 


Abandonment 

The  normal  life  of  a  transmission  system  is  about  30  years. 
However,  the  FCL  will  probably  continue  to  operate  as  long  as 
there  is  a  demand  for  electrical  power.  The  line  will  also 
become  a  part  of  the  regional  power  distribution  network. 

Removal  procedures  after  the  transmission  line  is  aban¬ 
doned  would  be  somewhat  similar  to  construction  methods. 
Heavy  equipment,  trucks  and  cranes  would  be  required  to 
disassemble  the  towers.  An  access  road  would  be  required, 
but  clearing  and  grading  would  be  held  to  a  minimum.  Follow¬ 
ing  removal,  all  useful  material  would  be  salvaged  and  the 
right-of-way  would  be  reconditioned. 
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DESCRIPTION  OF  THE  ENVIRONMENT 


This  chapter  describes  the  physical,  biological  and  cultural 
setting  that  constitutes  the  environment  in  which  the  Fruitland 
Coal  Load  Transmission  Line  would  be  built.  The  description 
focuses  on  environmental  aspects  most  likely  to  be  affected  by 
the  FCL  and  the  other  development  that  would  depend  on  the 
FCL. 


GEOLOGIC  SETTING 


Topography 

The  general  topography  along  the  proposed  FCL  corridor  is 
one  of  broad,  gently  rolling  hills  with  shale  outcrops,  dissected 
by  wide  and  shallow,  although  occasionally  sharply  en¬ 
trenched,  dry  streambeds  and  spotted  with  slightly  higher 
sandstone-capped  mesas.  The  section  from  Bisti  to  Star  Lake 
would  be  in  subdued  lowlands  or  gently  rolling  flatlands  and 
the  section  from  Star  Lake  to  Ambrosia  would  be  rougher 
because  of  the  resistant  sandstones  standing  higher  than  the 
softer  interbedded  shales.  The  terrain  is  not  considered 
rugged.  The  altitude  of  the  FCL  would  range  from  about  5,800 
feet  above  sea  level  at  the  northwestern  end  to  about  7,600 
feet  near  the  south  end. 


Stratigraphy  and  Structure 

The  geology  along  the  route  of  the  FCL  is  shown  in  Map  F 
11-1.  Most  of  the  rock  traversed  is  shale,  with  lesser  amounts  of 
sandstone  and  some  coal,  all  of  Cretaceous  age.  The  rocks 
generally  dip  about  1  or  2  degrees  to  the  north  or  northeast. 
The  faults  in  the  area  are  generally  normal  and  are  of  Creta¬ 
ceous  or  younger  age  but  older  than  Quaternary.  The  geology 
of  the  area  is  described  in  greater  detail  in  Chapter  II  of  the 
Regional  Analysis. 


Paleontology 

Most  of  the  disturbance  associated  with  the  transmission 
line  would  affect  soil,  alluvial  deposits  or  other  Quaternary 
sediments  which  have  not  produced  significant  fossils  in  the 
area  of  the  FCL.  For  the  estimated  4-percent  of  the  area 
where  bedrock  would  be  disturbed,  the  strata  of  the  Mesa 
Verde  Group  and  the  Fruitland  Formation  have  the  greatest 
potential  for  significant  fossil  materials.  Important  fossil  local¬ 
ities  in  or  near  the  FCL  corridor  were  located  during  surveys  by 
the  University  of  New  Mexico  under  contract  to  the  Bureau  of 
Land  Management  and  to  Western  Coal  Company,  and  in  a 
survey  by  the  Museum  of  Northern  Arizona  under  contract  to 
VTN,  environmental  consultants  for  the  Santa  Fe  Railroad.  The 
most  significant  of  these  localities  is  in  the  Fruitland  Formation 
near  the  proposed  New  Mexico  Generating  Station  and  the 
Bisti  mine.  Fossil  summaries  of  geologic  formations  that  would 
be  crossed  by  the  line  are  in  Appendix  B. 


Mineral  Resources 

Exploration  for  mineral  resources,  including  coal,  uranium, 
petroleum,  and  natural  gas,  is  the  predominant  mineral  industry 
activity  along  the  FCL  corridor.  Except  for  coal,  mineral  indus¬ 


try  facilities  and  operations  are  a  minor  component  of  land  use 
along  the  corridor. 

The  Fruitland  Formation  is  the  principal  coal-bearing  forma¬ 
tion  in  the  region  and  the  locale  of  several  potential  mines  that 
would  be  served  by  the  FCL.  About  half  of  the  corridor  is  along 
the  Fruitland  Formation,  whose  coalbeds  might  lie  within  the 
final  right-of-way  for  the  line.  Mining  claims  and  mineral  leases, 
plus  several  oil  or  gas  pipelines  and  dry-holes  are  within  the 
corridor. 

At  the  southern  end,  the  corridor  would  be  within  the  Am¬ 
brosia  Lake  uranium  mining  district. 


CLIMATE 

The  area  along  the  FCL  is  semi-arid  with  temperatures  that 
vary  considerably.  Average  annual  temperatures  range  from 
about  45°F  at  the  higher  elevations  to  about  49°F  at  the  lower 
elevations,  with  extremes  ranging  from  about  -15°F  to  about 
95°F.  The  average  annual  precipitation  ranges  from  about  9 
inches  to  about  1 1  inches  with  average  annual  snowfall  rang¬ 
ing  from  20  inches  to  34  inches.  The  average  annual  pan 
evaporation  ranges  from  about  67  inches  to  about  71  inches 
and  the  average  annual  humidity  ranges  from  about  49-percent 
to  55-percent. 

Heavy,  persistent  fogs  occasionally  occur  along  the  route 
during  the  winter.  The  route  may  experience  as  many  as  20  to 
30  foggy  days  in  the  valleys  and  15  foggy  days  on  the  pla¬ 
teaus  during  a  typical  year. 

West-southwesterly  winds  prevail,  with  winds  from  the 
northwest  and  southeast  being  fairly  uncommon.  Severe 
storms  are  rare,  however,  duststorms  and  thunderstorms  do 
occur  during  the  spring  and  summer  months.  Hail  occurs  with 
the  thunderstorms  on  the  average  about  6  times  a  year,  but 
the  hailstones  are  usually  so  small  that  little  damage  results. 
Winds  associated  with  these  storms  are  expected  to  reach 
about  81  miles  per  hour  once  every  50  years  and  84  miles  per 
hour  once  every  100  years. 


AIR  QUALITY 

No  ambient  air  quality  data  exist  for  the  proposed  FCL 
corridor.  Concentrations  of  total  suspended  particulates  (TSP) 
measured  for  one  year  at  Star  Lake  are  assumed  to  be  repre¬ 
sentative  of  the  area  along  the  corridor.  The  mean  TSP  con¬ 
centration  for  the  year  of  27  micrograms  per  cubic  meter  (ug/ 
m3)  is  less  than  half  the  Federal  secondary  and  State  air 
quality  standards.  The  maximum  observed  24-hour  TSP  con¬ 
centration  of  214  ug/m3  exceeds  the  Federal  secondary  and 
State  standards  of  150  ug/m3,  but  not  the  Federal  primary 
standard  of  260  ug/m3.  The  second  highest  observed  24-hour 
TSP  concentration  of  67  ug/m3  is  well  below  the  Federal 
secondary  and  State  air  quality  standards.  The  higher  TSP 
concentrations  are  associated  with  spring  and  summer  dust- 
storms. 

Concentrations  of  other  regulated  pollutants  along  the  corri¬ 
dor  are  expected  to  be  similar  to  those  described  for  the 
central  sub-area  of  the  ES  Region  in  Chapter  II  of  the  Regional 
Analysis.  These  concentrations  are  below  Federal  and  State 
standards.  Visibility  in  the  area  is  good,  averaging  at  least  35 
miles. 


F  II  I 


T  14  N  .  T  I5N  .  T  I6N  ,  TI7N  .  TI8N  .  TI9N  .  T  20  N  .  T2IN  .  T22N  .  T23N  ,  T24N 


Existing  Environment 


2  3  0-KV  TRANSMISSION  LINE 


R  12  W 


RIIW  R  I0W 


SOURCE: 

GEOLOGIC  MAP  OF  NEW  MEXICO  „ 

BY  C.  H  DANE  &  G.  O.  BACHMAN,  1965 


MAP  F  1 1  -  1 .  generalized  geology  along  the 

FRUITLAND  COAL  LOAD  CORRIDOR. 


FII-2 


Existing  Environment 


Legend  to  Accompany  Map  F  II-l 

GENERALIZED  GEOLOGY  IN  THE  AREA  OF  THE  FRUITLAND  COAL  LOAD  CORRIDOR 
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MAP  F  11-2.  SOIL  ASSOCIATIONS  ALONG  FRUITLAND  COAL  LOAD  CORRIDOR. 
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Soil  Associations  in  the  Vicinity  of  the  230-kv  Fruitland  Coal  Load 
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WATER  RESOURCES 

Most  of  the  various  members  of  the  Mesaverde  Group  and 
the  Fruitland  Formation  contain  some  groundwater.  However, 
most  yields  are  low  and  the  quality  of  the  water  generally  is 
fair  to  poor,  ranging  from  200  to  more  than  5,000  mg/L  in 
dissolved  solids. 

The  FCL  would  cross  many  stream  channels,  the  larger 
being  Tsaya  Canyon,  Ah-shi-sle-pah  Wash,  Kimbeto  Wash,  Be- 
tonnie  Tsosie  Wash,  Escavada  Wash,  Chaco  Wash  and  the 
North  Fork  Arroyo  Chico.  These  streams  are  shown  on  Map  C. 
The  streams  in  the  area  are  all  ephemeral  and  are  usually  dry, 
but  may  experience  severe  flooding  during  the  more  intense 
summer  thunderstorms. 

Chapter  II  of  the  Regional  Analysis  and  Appendix  B  contain 
a  more  detailed  description  of  the  water  resources  of  the  area. 


SOILS 

The  soil  associations  in  the  area  are  shown  on  Map  F  11-2 
at  a  level  designed  to  provide  information  for  general  planning 
and  potential  limitations  for  use.  Appendix  Table  B-18  provides 
descriptive  information  for  the  major  soils  in  each  of  the  asso¬ 
ciations. 

The  soils  range  in  texture  from  fine  sands  to  clays,  and 
range  in  depth  to  bedrock  from  zero  to  greater  than  sixty 
inches.  The  permeability  is  slow  to  moderately  rapid  and  the 
soils  are  moderately  to  highly  susceptible  to  erosion  if  vegeta¬ 
tion  is  removed  and  topsoil  disturbed.  Badland,  Farb,  Persayo, 
Sheppard,  and  Travessilla  soils  have  high  erosion  hazards 
when  disturbed.  Badland,  Chipeta,  Litle,  Lohmiller,  and  Persayo 
soils  are  fine-  textured,  having  high  clay  contents  and  high 
shrink-swell  potentials.  High  sodic  and  soluble  salt  conditions 
are  prevalent  among  Badland  and  Farb  soils.  Appendix  Table 
B-19  provides  interpretations  for  selected  uses  of  the  major 
soils  occurring  within  the  area. 


VEGETATION 

The  FCL  corridor  crosses  six  vegetation  types:  grassland, 
sagebrush,  waste,  barren,  pinyon-juniper,  and  saltbush- 
greasewood  (Map  F  11-3).  These  are  discussed  in  detail  in 
Chapter  II  of  the  Regional  Analysis. 

The  northwestern  part  of  the  corridor  is  through  an  area 
that  is  predominantly  grassland,  with  saltbush-greasewood 
along  drainageways.  There  are  also  some  small  barren  areas 
(badlands).  The  midpart  of  the  corridor  is  through  an  area  that 
contains  extensive  sagebrush  stands  interspersed  with  areas 
of  saltbush-greasewood.  The  corridor  crosses  a  small  strip  of 
waste  after  turning  southwesterly,  and  then  to  its  southern 
terminus  it  would  cross  grasslands  containing  small  areas  of 
pinyon-juniper  and  saltbush-greasewood. 


Endangered  and  Threatened  Plants 

Surveys  of  the  area  through  which  the  transmission  line 
would  run  and  of  areas  with  developments  dependent  on  it 
revealed  no  plants  proposed  for  endangered  and  threatened 
status  (Spellenberg,  1976;  Martin,  et  al.,  1978),  as  listed  in  the 
Federal  Register  (vol.  40,  no.  117,  July  1,  1975;  vol  41,  no. 
127,  June  16,  1976)  or  by  the  State  of  New  Mexico. 


WILDLIFE 

The  FCL  corridor  crosses  two  distinct  wildlife  habitat  types, 
neither  of  which  are  considered  critical,  grassland/desert- 
shrub/barren  and  pinyon-juniper  woodland.  Most  of  the  corri¬ 
dor  is  dominated  by  grassland/desert-shrub/barren  habitat. 
The  corridor  crosses  the  pinyon-juniper  woodland  habitat 
where  it  traverses  Chaco  Mesa  southwest  of  Star  Lake  and 
Mesa  de  los  Torros  north  of  Ambrosia  Lake  (Map  C).  Chaco 
Mesa  is  important  in  that  the  area  supports  numerous  canyons 
covered  by  various  grasses,  forbs,  shrubs  and  trees,  which 
account  for  the  diversity  of  terrestrial  fauna  inhabiting  the  area. 
Species/habitat  relationships  for  animals  observed  or  expected 
to  occur  in  the  region  are  discussed  in  Chapter  II  of  the 
Regional  Analysis. 


Mammals 

Most  of  the  FCL  corridor  supports  a  variety  of  desert  ro¬ 
dents,  such  as  pocket  mice,  kangaroo  rats,  and  desert  ground 
squirrels  in  the  grassland/desert-shrub/barren  habitat.  These 
plus  white-footed  mice,  wood  rats,  and  chipmunks  commonly 
inhabit  the  rock  piles  at  the  foot  of  cliff  faces  and  accumula¬ 
tions  of  large  rocks  and  boulders  in  the  pinyon-juniper  wood¬ 
land  habitat. 

The  coyote  is,  by  far,  the  most  abundant  carnivore  within 
the  region.  Also  present  are  the  bobcat,  badger,  kit  fox,  red 
fox,  striped  skunk,  and  spotted  skunk.  The  long-tailed  weasel 
is  almost  always  found  in  pinyon-juniper  woodland  habitat.  Re¬ 
cently  a  mountain  lion  was  observed  in  Chaco  Canyon  Nation¬ 
al  Monument  (personal  commun.,  Park  Ranger,  Chaco  Canyon 
National  Monument,  1976). 

Mule  deer  and  pronghorn  antelope  range  through  the  area 
but  their  densities  are  low  because  of  indiscriminate  shooting 
and  competition  with  livestock  for  forage. 


Birds 

The  grassland/desert-shrub/barren  habitat  supports  a  total 
of  79  bird  species,  22  of  which  are  dependent  on  it  for  survival 
and  reproduction.  The  horned  lark,  a  year-round  resident  and 
the  most  abundant  and  widespread  bird  in  the  grassland/ 
desert-shrub/barren  habitat,  is  capable  of  surviving  adverse 
climatic  conditions  with  short  food  supplies.  The  sage  sparrow, 
vesper  sparrow,  mourning  dove,  American  kestrel,  western 
kingbird,  loggerhead  shrike,  barn  swallow,  and  cliff  swallow 
also  commonly  occur  throughout  this  habitat. 

The  pinyon-juniper  woodland  habitat  supports  a  greater  di¬ 
versity  of  birds,  108  species,  14  of  which  are  entirely  depend¬ 
ent  on  it.  Many  species  that  occupy  the  pinyon-juniper  wood¬ 
land  habitat  are  summer  and  winter  migrants,  and  generally 
appear  in  these  areas  in  large  flocks.  For  example,  the  pinyon 
jay,  cedar  waxwing,  shrub  jay,  and  white-crowned  sparrow  are 
often  observed  in  greater  densities  during  migration. 

Other  transient  inhabitants  of  the  region  include  the  turkey 
vulture,  red-tailed  hawk,  ferruginous  hawk,  golden  eagle,  prairie 
falcon,  common  raven,  common  bushtit,  and  the  bluebird.  A 
detailed  survey  of  raptors  in  the  region  was  made  by  Rodney, 
(PNM,  1976).  A  detailed  breakdown  on  relative  densities,  sea¬ 
sonal  occurrences,  and  species/habitat  relationships  of  the 
birds  is  given  in  Chapter  II  of  the  Regional  Analysis. 
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Reptiles  and  Amphibians 

The  reptiles  and  amphibians  known  or  expected  to  occur  in 
the  region  are  typical  inhabitants  of  the  Lower  and  Upper 
Sonoran  Life  Zones.  The  region  approaches  the  northern  limits 
of  the  home  range  for  some  amphibians  and  reptiles,  such  as 
the  many-lined  skink  and  the  western  diamondback  rattles¬ 
nake. 

The  tiger  salamander  is  the  most  widespread  amphibian  in 
the  region.  The  spadefoot  toad,  short-horned  lizard,  plateau 
whiptail,  collard  lizard,  and  eastern  fence  lizard  are  also  found 
throughout  the  region  (Harris,  1963;  Gelhbach,  1965).  The 
side-blotched  lizard,  on  the  other  hand,  is  found  only  at  alti¬ 
tudes  below  pinyon-juniper  woodland. 

The  gopher  snake,  western  rattlesnake,  and  the  western 
terrestrial  garter  snake  are  widespread  throughout  the  area. 


Other  Animals 

The  distribution,  abundance,  and  species  composition  of 
terrestrial  and  aquatic  invertebrates  in  the  corridor  have  not 
been  intensively  surveyed,  and  data  are  notably  lacking  on 
these  populations.  Common  aquatic  invertebrates,  but  no  fish, 
would  most  likely  occur  in  ephemeral  ponds.  Terrestrial  and 
aquatic  invertebrates  of  the  region  are  described  in  Chapter  II 
of  the  Regional  Analysis. 


Endangered  and  Threatened  Species 

The  black-footed  ferret  is  the  only  mammal  on  Federal  and 
New  Mexico  endangered  species  lists  that  conceivably  could 
occur  within  the  proposed  transmission  corridor  (Findley,  et  al., 
1975). 

The  peregrine  falcon  and  the  bald  eagle  also  are  on  Feder¬ 
al  and  State  lists  of  endangered  species.  Recent  confirmed 
sightings  of  the  falcon  have  been  made  in  the  San  Juan  and 
Chaco  Region  (Fish  &  Wildlife  Service,  1977;  Rodney,  1976). 
Although  the  habitat  range  of  the  southern  bald  eagle  includes 
all  of  the  proposed  transmission  route,  it  is  likely  that  this  bird 
would  occur  only  as  a  casual  migrant. 

No  other  animals  on  the  Federal  or  State  lists  of  endan¬ 
gered  and  threatened  species  are  known  to  occur  on  or  near 
the  corridor. 


AESTHETICS 


Noise 

Ambient  noise  levels  in  the  rural  areas  through  which  the 
FCL  corridor  would  pass  are  generally  low.  Recent  studies  in 
the  area  have  indicated  the  noise  level  generally  ranges  from 
20  to  40  decibels  (dBA). 

Increased  noise  levels  can  be  found  near  communities. 
Random  peak  noise  levels  of  40  to  70  dBA  result  from  vehicu¬ 
lar  traffic  and  airplane  overflights. 


Visual  Resources 

Four  Visual  Resource  Management  (VRM)  Classes  have 
been  identified  through  procedures  of  BLM  Manual  6310  in 


and  adjacent  to  the  transmission  line  corridor  (Map  F  11-4). 
These  VRM  Classes  have  been  discussed  in  detail  in  Chapter 
II  of  the  Regional  Analysis.  (This  system  gives  greater  empha¬ 
sis  to  undisturbed  lands  than  to  lands  disturbed  by  agriculture 
or  other  activity.) 

The  majority  of  the  corridor  is  in  VRM  Class  IV  areas. 
These  areas  are  characterized  by  low-growing  vegetation, 
broken  terrain,  some  man-made  intrusions,  and  low  to  moder¬ 
ate  visual  sensitivity.  Class  III  lands  have  greater  variation  in 
vegetation  and  landform  and  are  located  closer  to  more  heav¬ 
ily  used  areas.  Class  II  lands  have  higher  scenic  quality  and 
are  located  near  areas  of  high  visual  sensitivity,  such  as  Inter¬ 
state  40  and  Chaco  Canyon  National  Monument.  Class  I,  with 
the  most  restrictive  management  objectives,  has  been  tenta¬ 
tively  assigned  to  the  roadless  areas  identified  pursuant  to 
FLPMA  until  the  final  status  of  these  areas  has  been  estab¬ 
lished. 

The  corridor  would  cross  three  State  Highways  and  several 
secondary  roads.  With  the  exception  of  existing  highway  and 
utility  rights-of-way,  the  proposed  corridor  is  generally  free  of 
any  dominant  man-made  landscape  intrusions. 


LAND  USE 


Recreation 

The  land  in  and  along  the  FCL  corridor  generally  receives  a 
low  amount  of  dispersed  recreation,  attributable  to  low  popula¬ 
tion,  poor  roads,  diversity  in  land  ownership,  few  publicized 
recreational  attractions,  and  a  general  lack  of  tourist  services 
in  a  largely  uninhabited,  semi-arid  region. 

BLM,  through  its  inventory  and  analysis  process,  has  identi¬ 
fied  several  areas  of  recreational  special  interest.  The  primary 
activities  occurring  within  these  areas  are  hunting,  sightseeing, 
and  off-road  vehicle  use.  Map  F  11-5  shows  and  Table  F  11-1 
lists  special  interest  areas  with  high  to  moderate  capability  for 
quality  recreation  experiences  in  and  along  the  corridor. 

Chaco  Canyon  National  Monument  is  the  only  developed 
recreation  area  near  the  proposed  corridor.  This  monument 
preserves  the  ruins  of  13  major  pueblos  and  hundreds  of 
smaller  archaeological  sites.  Facilities  provided  at  the  monu¬ 
ment  include  a  visitor  center,  a  campground,  and  picnic  areas. 


Transportation 

Automobiles  and  trucks  constitute  the  primary  means  of 
transportation  in  the  vicinity  of  the  FCL.  State  Highways  (SH) 
371,  197,  57,  and  44,  and  Navajo  Highways  (N)  9  and  48  are 
the  basic  framework  of  the  local  highway  system  (Map  A). 
They  provide  access  to  population  centers  as  well  as  connec¬ 
tions  to  interregional  and  interstate  highways.  Within  this  basic 
framework,  numerous  marginally  improved  roads  and  trails  pro¬ 
vide  direct  access  to  isolated  residences  and  points  of  poten¬ 
tial  mineral  extraction. 

The  primary  limitations  of  this  highway  network  are  that 
only  SH  44  and  197,  portions  of  SH  57  and  371,  and  N  9  are 
paved.  This  results  in  safety  problems  and  low  traffic  capacity. 
Existing  traffic  on  highways  in  the  area,  however,  is  fairly  low, 
with  only  SH  44  and  the  section  of  SH  57  between  Thoreau 
and  Crownpoint  averaging  more  than  1,000  vehicles  per  day. 
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MAP  F  11-5.  SPECIAL  INTEREST  RECREATION  AREAS  ALONG  THE  FRUITLAND 
COAL  LOAD  CORRIDOR. 
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Table  F  II-l 

SPECIAL- INTEREST  RECREATION  AREAS 


Area  No.  Recreation  Activities 

26  Off-road  vehicles 

27  Sightseeing,  geological;  collecting,  vegetation 

28  Sightseeing,  geological 

29  Sightseeing,  other  (Chaco  Canyon  National  Monument) 

30  Sightseeing,  historical;  sightseeing,  scenery 

33  Sightseeing,  scenery;  sightseeing,  archaeological 

sightseeing,  other  (Scenic  Road  -  Pueblo  Pintado  Canyon  Highway); 
hunting,  big  game;  primitive,  back  country 

34  Sightseeing,  other  (Outliers  of  Chaco  Canyon  National  Monument) 

35  Sightseeing,  scenery;  sightseeing,  geological 
sightseeing,  other  (Scenic  Road  -  Crownpoint  Highway); 
hunting,  small  game 
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Livestock  Grazing 

Livestock  grazing  is  the  primary  land  use  and  the  major 
economic  activity  in  the  area  of  the  FCL  corridor.  With  the 
exception  of  small  corn  patches  near  the  predominantly 
Navajo  homes,  the  entire  corridor  is  rangeland. 

Sheep  and  goats  constitute  about  62  percent,  horses  24 
percent,  and  cattle  14  percent  of  the  livestock  in  the  area. 
Allotments  are  grazed  year-round,  except  for  Allotment  12  in 
the  northwest  part  of  the  corridor.  This  is  under  an  existing 
allotment-management  plan  utilizing  a  seasonal  pasture-rota¬ 
tion  grazing  system.  The  18  grazing  allotments  that  would  be 
affected  by  the  proposal  are  shown  in  Map  F  11-6.  Forage 
productivity  varies  greatly  with  annual  precipitation,  class  of 
livestock  grazed,  and  different  management  practices  between 
allotments.  Stocking  rates  on  public  lands  in  allotments  affect¬ 
ed  by  the  FCL  corridor  range  from  4  to  11  acres  per  AUM.  In 
the  southern  part  of  the  corridor,  public  lands  are  scattered 
and  grazing  leases  are  smaller,  generally  about  700  acres  per 
lease.  Currently,  permits  on  these  leases  are  stocked  at  a  rate 
of  9  acres  per  AUM. 

Current  range  condition  estimates  for  all  lands  are  not 
available,  but  77  percent  of  the  public  lands  are  classified  as 
being  in  satisfactory  condition.  Only  32  percent  of  this  land, 
however,  is  classified  as  being  in  an  uptrend,  whereas  53 
percent  is  static,  and  15  percent  is  in  declining  range  condi¬ 
tions.  Factors  contributing  to  the  decline  include  continual  use 
around  dependable  sources  of  water  and  housing  concentra¬ 
tions,  traditional  diurnal  sheep  herding  to  and  from  hogans, 
minimal  trespass  control,  poor  water  distribution,  and  low 
forage  production  during  periods  of  prolonged  drought. 

Livestock  watering  places  consisting  of  deep  wells,  hand- 
pumped  shallow  wells,  and  earthen  tanks,  are  scattered 
throughout  the  area.  Livestock  trespass  between  allotments^  is 
restricted  by  fencing  or  natural  barriers. 


Wilderness 

At  present,  there  are  no  National  Wilderness  Areas  within 
the  ES  Region.  However,  24  roadless  areas  have  been  inven¬ 
toried  pursuant  to  FLPMA.  (The  roadless  area  program  is  dis¬ 
cussed  in  Chapter  II  of  the  Regional  Analysis.)  The  suitability 
of  these  roadless  areas  for  inclusion  in  the  National  Wilder¬ 
ness  System  is  currently  being  evaluated.  Roadless  areas  near 
the  transmission  corridor  are  shown  on  Map  F  11-7. 


CULTURAL  RESOURCES 

Consultation  with  the  State  Historic  Preservation  Officer 
has  begun  concerning  the  presence  of  National  and  State 
Register  sites  in  the  vicinity  of  the  corridor.  Cultural  resources 
have  not  yet  been  inventoried,  and  will  not  be  until  a  centerline 
has  been  established.  The  following  information  is  only  a  gen¬ 
eral  description  of  the  cultural  resources  likely  to  be  encoun¬ 
tered,  drawn  from  previous  inventories  in  the  vicinity  of  the 
corridor.  The  nature  and  density  of  archaeological  remains  vary 
in  response  to  such  highly  localized  factors  as  terrain,  vegeta¬ 
tion,  and  soil.  Consequently,  actual  cultural  resources  in  the 
corridor  may  vary  from  the  description  presented  here. 

The  corridor  is  likely  to  transect  the  entire  range  of  cultural 
resources  common  to  the  San  Juan  Basin.  Stages  I  and  II  of 
the  FCL  would  cross  primarily  sage  flats  and  low  mesas.  Previ¬ 
ous  surveys  indicate  an  abundance  of  Navajo  and  lithic  materi¬ 
als  (Bussey  et  al.,  1976;  Rorex  et  al.,  1976;  Bussey,  1977; 


Brethauer,  1977;  Hoyt  et  al.,  1978;  Huse  et  al.,  1978).  Presum¬ 
ably,  the  lack  of  terrain  features  suitable  for  water  control 
maae  the  area  less  favorable  for  the  agriculturally-based  Ana- 
sazi.  The  following  is  a  cultural  breakdown  of  the  814  sites  and 
isolated  occurrences  located  by  these  surveys: 


Culture  Percent 


Paleoindian  0 
Archaic  and/or  Lithic  7 
Anasazi  21 
Navaj  o  52 
Euro-American  10 
Unclassified  10 


Stage  III  of  the  FCL  would  cross  more  varied  terrain  and 
vegetation.  This  is  reflected  by  variation  in  the  cultural  distribu¬ 
tion  of  sites,  notably  between  lithic  and  Anasazi.  Previous 
surveys  (Harrison  1975;  Beal  and  Whitmore  1976;  Bussey  et 
al.,  1976;  Rorex  et  al.,  1976;  Beal  1977;  Brethauer  1977; 
Bussey  1977;  and  Hoyt  et  al.,  1978)  in  the  general  area, 
though  furtner  removed  than  those  noted  above,  indicate  the 
following  cultural  breakdown  of  443  sites  and  isolated  occur¬ 


rences.  (^L^ure  Percent 


Paleoindian  0 . A 

Archaic  and/or  Lithic  37 

Anasazi  11 

Navaj  o  50 

Euro-American  .A 

Apache  .  2 

Unclassified  1 


Distributions  similar  to  these  may  be  projected  for  the  corri¬ 
dor.  Projections  of  cultural  affiliation  are  likely  to  be  more 
accurate  for  sites  impacted  by  Stages  I  and  II  than  for  Stage  III 
because  of  the  closer  proximity  and  larger  area  covered  by  the 
surveys.  It  should  be  noted  that  the  figures  above  do  not 
reflect  the  size  or  the  complexity  of  archaeological  sites.  While 
low  in  relative  frequency,  Anasazi  sites  may  be  quite  extensive. 
For  example,  Pierre’s  site  complex,  about  two  miles  from  the 
proposed  corridor,  is  a  major  site  of  National  Register  quality. 
The  relative  absence  of  Paleoindian  sites  in  the  surveys  does 
not  necessarily  indicate  their  absence  along  the  corridor. 
These  sites  are  associated  with  hunters  of  large  Pleistocene 
mammals  (mammoth  and  bison)  and  are  fragile  and  difficult  to 
distinguish.  Only  a  few  such  sites  in  the  corridor  would  repre¬ 
sent  significant  archaeological  finds. 


SOCIOECONOMICS 

The  areas  of  southern  San  Juan  and  northeastern  McKinley 
Counties  that  would  be  crossed  by  the  FCL,  are  sparsely 
populated  land  containing  much  of  the  Eastern  Navajo  Agency 
(Navajo  land  outside  the  Navajo  Reservation).  Persons  whose 
primary  language  is  Navajo  comprised  over  48  percent  of  the 
estimated  126,700  persons  in  the  two  counties  in  1977.  Per¬ 
sons  speaking  Spanish  comprised  nearly  9  percent,  and  those 
speaking  English  comprised  over  42  percent  of  the  population 
(Bureau  of  the  Census,  1970,  1973).  The  urbanizing  Farming- 
ton-Aztec-Bloomfield  area,  with  a  1977  estimated  population  of 
36,600,  is  40  to  70  miles  north  of  the  area.  Crownpoint,  with 
an  estimated  1977  population  of  3,500,  is  35  miles  to  the 
south.  The  area  is  one  where  subsistence  ranching  by  Navajos 
predominates.  However,  in  recent  years,  oil,  natural  gas,  coal, 
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MAP  F  11-6.  GRAZING  ALLOTMENTS,  FRUITLAND  COAL  LOAD  CORRIDOR. 
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Legend  for  Map  P  II-6 

GRAZING  ALLOTMENTS  ALONG  THE  FRUITLAND  COAL  LOAD  CORRIDOR 


Allotment 


Assigned  to 


8 

10 

12 

13 

16 

17 

18 
20 
21 
33 
3^ 
37 
^3 
55 

65 

66 

377 

378 


Navajo  Tribe  (Bisti  Community) 

Harris,  Phil 
Ashcroft,  K.G. 

Kimbeto  Community 

Navajo  Tribe  (Lake  Valley  Community) 
Navajo  Tribe  (Chaco  Canyon  Ranch) 

Navajo  Tribe  (Pueblo  Pintado  Community) 
Chee,  J. 

Navajo  Tribe  (Star  Lake  Ranch) 

Navajo  Tribe  (Whitehorse  Lake  Community) 
Navajo  Tribe  (Elkins  Ranch) 

Carrica  Brothers 
Ball  Ranch 
Albers,  R.E. 

Harris,  P. 

Roundy,  G.P. 

Lee,  Floyd  (Fernandez  Cattle  Co.) 

Peno,  Pablo 
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Existing  Environment 


MAP  F  11-7.  INVENTORIED  ROADLESS  AREAS,  FRUITLAND  COAL  LOAD 
CORRIDOR. 
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Future  Environment 


and  uranium  exploration  and  production  have  increased  steep¬ 
ly- 

The  Farmington-Aztec-Bloomfield  area  in  San  Juan  County 
is  again  experiencing  the  boom  conditions  of  the  1950’s  from 
oil  and  gas  activity,  and  of  the  1960’s  from  coal  mine  and 
power  plant  construction.  Crownpoint,  the  headquarters  of  the 
Eastern  Navajo  Agency,  is  the  trade  center  for  1 2,000  Navajos 
living  in  the  area  and  has  experienced  recent  rapid  growth  as  a 
result  of  nearby  uranium  activity. 

Shortages  in  housing,  educational  and  health  facilities,  and 
safety  personnel,  and  increased  crimes  and  traffic  congestion 
are  becoming  more  common  in  the  larger  communities  of  Far¬ 
mington  and  Gallup.  The  ability  of  all  levels  of  government  to 
maintain  facilities  and  provide  services  is  being  strained.  Public 
authorities  in  the  study  area  are  being  forced  to  borrow  up  to 
statutory  debt  limits  and  to  appeal  to  the  state  for  assistance 
(New  Mexico  Department  of  Finance  and  Administration, 
1977a  &  b). 

The  economic  sectors  employing  the  most  people  are,  in 
order,  all  government,  public  education,  wholesale  and  retail 
trade,  mining,  and  commercial  and  professional  services.  The 
single  most  important  sector  in  the  economy  of  the  study  area 
is  government,  accounting  for  21.2  percent  of  all  jobs  and  24.3 
percent  of  all  income.  Mining  and  power  generation  are  the 
largest  basic,  or  export,  sectors,  and  the  relative  importance  of 
these  industries  to  the  area’s  economy  is  expected  to  in¬ 
crease.  Per  capita  income  in  McKinley  and  San  Juan  Counties 
in  1977  was  $4,772  and  has  been  rising  at  a  rate  of  10.5 
percent  per  year  since  1970.  Hispanos  and  Indians  still  lag 
behind  Anglos  in  income  by  as  much  as  85  percent  (Harbridge 
House,  1978).  The  unemployment  rate  in  the  two  counties  was 
7.1  percent  in  1977,  but  wide  disparities  again  exist,  with  un¬ 
employment  rates  among  Navajos  of  the  Eastern  Navajo 
Agency  reported  to  be  about  40  percent  (Bureau  of  Indian 
Affairs,  1976). 

Chapter  II  of  the  Regional  Analysis  contains  a  more  de¬ 
tailed  discussion  of  the  socioeconomic  conditions. 


CHAPTER  lib  --  FUTURE 
ENVIRONMENT  WITHOUT  THE 
PROPOSED  ACTION 

If  the  FCL  is  not  built,  the  coal  mines  and  generating 
station  dependent  on  it  would  not  be  developed,  and  the 
characteristics  of  many  resources  of  the  area  along  the  corri¬ 
dor  and  around  these  secondary  developments  would  remain 
essentially  as  described  for  the  existing  environment.  These 
include  air  quality,  vegetation,  soils,  recreation,  and  topogra¬ 
phy.  Other  economic  developments,  such  as  coal  mines  not 
dependent  on  the  FCL  for  power,  oil  and  gas  production,  and 
uranium  mining  and  milling,  would  continue  to  have  slight,  but 
unknown  effects  on  such  resources  as  noise,  visibility,  wildlife, 
grazing,  and  mineral  resources. 

Archaeological,  historical,  and  paleontological  resources 
would  be  subject  to  gradual  depletion  through  unauthorized 
collection,  vandalism  and  natural  processes  of  erosion.  The 
rate  of  loss,  however,  would  be  lower  than  that  resulting  from 
construction  of  the  FCL. 


There  may  be  a  significant  change  in  ground-water  pump¬ 
ing  around  Ambrosia  Lake.  Many  of  the  uranium  mines  in  the 
Westwater  Canyon  Member  of  the  Morrison  Formation  have  to 
be  dewatered.  At  the  present  time  (1977),  it  is  not  certain  what 
trend  this  pumping  will  take.  However,  it  seems  likely  that 
pumping  from  the  Westwater  Canyon  Member  will  increase  as 
old  mines  go  deeper  and  new  mines  are  started. 

The  existing  coal  and  existing  and  proposed  uranium 
mining  in  the  area  may  affect  flow  and  sediment  characteristics 
of  streams  in  the  immediate  vicinity  of  the  activity.  Otherwise, 
streamflows  and  sediment  discharges  will  remain  about  the 
same  as  at  present. 

The  continued  growth  in  the  area,  including  projects  such 
as  the  Navajo  Indian  Irrigation  Project,  will  place  additional 
water  requirements  on  the  area. 

Development  of  energy  resources,  with  its  concomitant 
population  growth,  is  already  increasing  the  highway  use  in 
northwestern  New  Mexico.  It  is  expected  that  this  trend  will 
continue  even  if  the  FCL  is  not  built.  State  Highway  371  is 
being  reconstructed  as  a  two-lane  paved  highway  from  the 
Crownpoint  area  to  Farmington.  Although  other  parts  of  the 
road  network  need  to  be  upgraded,  none  of  these  improve¬ 
ments  would  be  in  the  immediate  vicinity  of  the  corridor. 

Patterns  of  growth  are  described  in  Chapter  lib  of  the 
Regional  Analysis.  New  investments  in  mineral  resources,  with 
resulting  increases  in  population,  employment,  and  income  will 
yield  consequences  for  all  components  of  community  infra¬ 
structure  and  for  the  values,  lifestyles  and  relationships  of  the 
ES  Region’s  three  cultures.  Chapter  lib  and  the  tables  in 
Chapter  VIII  of  the  Regional  Analysis  describe  this  in  greater 
detail. 

Even  without  the  transmission  line,  increases  in  basic  and 
secondary  employment  will  occur  in  and  adjacent  to  the  ES 
Region  as  a  result  of  the  expansion  of  oil,  natural  gas,  urani¬ 
um,  and  coal  development,  the  related  construction  and  ex¬ 
pansion  of  coal-fired  electric  generation  facilities,  and  the 
Navajo  Indian  Irrigation  Project.  The  increased  population  will 
display  different  social  characteristics  from  those  exhibited 
today,  including  ethnic  affiliation,  lifestyle,  age,  and  marital 
status.  Gross  earnings  and  per  capita  income  will  also  rise, 
primarily  as  a  result  of  expansion  in  the  mining,  utility,  and 
construction  sectors.  The  growing  population  will  place  greater 
demands  on  the  local  infrastructure,  particularly  in  the  areas  of 
transportation,  governmental  financing,  health  care,  education, 
housing,  and  water  supply. 
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ENVIRONMENTAL  IMPACTS 
OF  THE  PROPOSED  ACTION 


■ 

’ 


CHAPTER  III  -  ENVIRONMENTAL  IMPACTS 


This  chapter  analyzes  impacts  of  the  Fruitland  Coal  Load 
Transmission  Line  on  the  environment  described  in  Chapter  II. 
In  addition,  impacts  resulting  from  the  development  of  coal 
mines  and  a  generating  station  dependent  on  the  transmission 
line  are  considered.  Where  data  are  available,  impacts  are 
linked  to  specific  actions  and  are  quantified  as  to  magnitude, 
intensity,  and  duration. 


GEOLOGIC  SETTING 

The  direct  impact  of  the  proposed  FCL  line  itself  on  the 
topography,  stratigraphy,  and  structure  of  the  region  would  be 
negligible  as  only  307  acres  would  be  disturbed. 

Secondary  impacts  on  these  resources  would  include  the 
disturbance  by  the  year  1990  of  12,663  acres  due  to  the 
related  coal  mining  and  generating  station  and  the  associated 
community  development.  These  disturbances  would  be  notice¬ 
able  locally,  but  over  the  region  as  a  whole,  they  would  also  be 
negligible. 

Most  of  the  corridor  has  not  been  surveyed  for  fossil  local¬ 
ities,  but  available  data  indicate  that  there  is  a  strong  potential 
that  fossils  would  be  destroyed  where  the  bedrock  is  disturbed 
by  construction  (estimated  to  be  about  4-percent  of  the  total 
disturbance)  resulting  in  the  minor  impact  of  destruction  of  2  to 
5  fossil  localities. 

Secondary  impacts  caused  by  the  related  development  will 
be  substantial  (Table  F  111-1).  Indirect  impacts  including  vandal¬ 
ism  and  unauthorized  removal  of  fossil  materials  are  anticipat¬ 
ed  to  be  small.  Some  benefit  may  be  realized  from  increased 
fossil  resource  discovery  and  availability  for  scientific  use 
through  surveys  and  construction. 

The  impact  on  the  minerals  industry  would  be  to  provide  an 
efficient  power  source  to  develop  the  region’s  coal  resources. 
The  line  also  would  have  a  beneficial  impact  on  any  other 
mineral  industries  that  could  use  the  power,  such  as  the  urani¬ 
um  industry  at  the  southern  end  of  the  line.  Adverse  impacts 
on  the  mineral  industry  are  expected  to  be  minor  or  insignifi¬ 
cant,  about  199  acres  occupied  by  towers,  service  road, 
switching  stations,  or  substations  would  not  be  available  for 
mineral  exploration  and  development  while  the  line  exists. 


AIR  QUALITY 

Impacts  of  the  FCL  on  air  quality  would  mainly  result  from 
construction  activities.  Fugitive  dust  would  be  the  major  pollut¬ 
ant  resulting  from  these  activities.  Road  dust  created  by  ve¬ 
hicular  traffic  and  construction  equipment,  and  wind  erosion 
from  bare  soil  surfaces  would  be  the  main  sources  of  fugitive 
dust.  Occasionally,  blasting  and  drilling  of  holes  for  placing 
poles  and  anchors  for  the  towers  would  generate  some  fugitive 
dust.  During  cleanup  activities  following  construction  of  the 
transmission  lines,  small  amounts  of  fugitive  dust  would  be 
generated  during  the  grading,  harrowing,  and  seeding  of  the 
soil  surface  for  reclamation.  It  is  estimated  that  from  90  to  250 
tons  of  fugutive  dust  would  result  from  these  sources.  These 
emissions  would  be  spread  out  over  the  three  years  for  con¬ 
struction,  and  along  the  total  length  of  the  line.  The  individual 
particles  would  have  relatively  large  diameters  and  would  settle 
rapidly.  Thus,  the  impacts  would  be  intermittent  with  no  wide¬ 
spread  effect. 

In  addition,  a  small  amount  of  gaseous  emissions  would  be 
generated  by  combustion  sources  such  as  passenger  and  con¬ 
struction  vehicles,  generators,  and  compressors.  These  emis¬ 


sions  would  be  small,  intermittent,  and  localized  and  would 
have  no  noticeable  impact  on  the  local  or  regional  air  quality. 

Negligible  emissions  of  pollutants  would  be  expected  after 
the  transmission  lines  begin  operation.  The  lines  would  be 
patrolled  by  helicopter  and  pollutant  emissions  would  be  small 
and  intermittent.  The  movement  of  equipment  into  the  area  to 
perform  occasional  maintenance  would  generate  small 
amounts  of  fugitive  dust. 

Secondary  impacts  on  air  quality  would  come  from  coal 
mines  and  the  generating  station.  Emission  of  particulates, 
sulfur  dioxide  (S02)  and  nitrogen  oxides  (NQr)  would  total 
about  9,678,  17,223  and  25,800  tons  per  year  by  1990.  The 
effects  of  emissions  from  the  mines  on  particulate  concentra¬ 
tions  would  drop  to  less  than  1  ug/m3  beyond  6  miles  from  the 
mining  activities.  Emissions  from  the  generating  station  would 
result  in  increased  concentrations  of  S02  and  NQr  above  the 
background  level  over  an  area  of  approximately  360  and  750 
square  miles,  respectively,  within  the  region. 

Population  growth  associated  with  the  proposed  action  and 
associated  development  would  result  in  increased  concentra¬ 
tions  of  S02  and  NOr  in  the  towns,  but  this  increase  would  not 
be  noticable  in  areas  outside  the  towns. 


WATER  RESOURCES 

As  a  result  of  construction  of  the  FCL  and  the  related 
development,  the  coal  mines  would  use  about  4,750  acre-feet 
a  year  of  ground  water,  and  the  generating  station  would 
require  30,000  to  40,000  acre-feet.  An  additional  1,350  acre- 
feet  a  year  would  be  needed  to  meet  increased  demands  for 
domestic  water  supplies.  Several  stream  channels  would  be 
destroyed  during  coal  mining,  and  the  possibility  for  pollution  of 
ground  water  would  be  increased.  Table  F  111-2  lists  the  esti¬ 
mated  sediment  discharges.  These  impacts  are  discussed  in 
Chapter  IV  of  the  Regional  Analysis. 


SOILS 

Varied  degrees  of  surface  disturbance  would  impact  the  soil 
on  an  estimated  307  acres  (23  percent  of  the  right-of-way) 
within  the  corridor  during  construction  of  the  transmission  line. 
About  48  acres  of  soil  surface  (less  than  4  percent  of  the  right- 
of-way)  would  be  removed  from  productivity  for  the  life  of  the 
project  through  being  covered  by  switching  stations,  substa¬ 
tions  and  poles.  Temporary  surface  disturbance  would  occur 
on  an  estimated  259  acres  (20  percent  of  the  right-of-way)  due 
to  access  roads,  marshalling  and  storage  of  materials,  struc¬ 
ture  landings,  drilling  operations,  setting  of  poles,  and  pulling  of 
conductors.  Table  F  111-3  shows  estimated  acreages,  by  soil 
association,  that  would  be  removed  from  productivity  for  the 
life  of  the  project  or  that  would  be  temporarily  disturbed  during 
construction  activities. 

Secondary  impacts  would  result  from  coal  development  de¬ 
pendent  upon  the  transmission  line  as  a  source  of  power, 
disturbing  about  8,731  acres  by  1990.  An  estimated  2,785 
acres  would  be  disturbed  during  construction  of  the  New 
Mexico  Generating  Station  and  ancillary  facilities.  About  1,147 
acres  would  be  disturbed  due  to  population  increases  associat¬ 
ed  with  the  transmission  line  and  subsequent  development. 

Removal  of  vegetative  cover  and  topsoil  during  stripping 
and  grubbing  phases  of  construction  and  subsequent  mining 
development  would  expose  subsoils  to  wind  and  water  action. 
Less  fertile  subsoils  or  toxic  materials  may  be  exposed,  which 
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Table  F  ITI-1 

ESTIMATED  SECONDARY  IMPACTS  ON  FOSSIL  RESOURCES  FROM  THE  FCL 


Localities 

1980 

19B5 

1990 

Mines— ^ 

70-80 

230-250 

480-510 

Other^- 

25-35 

27-37 

32-42 

Total 

95-115 

257-287 

512-552 

—  South  Hospah,  Alamlto  and  Star  LaRe  mines. 

f=/  New  Mexico  Generating  Station,  community  development,  transmission  lines  and 
water  pipeline. 
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Table  F  III-3 

ESTIMATED  ACRES  OF  SOIL  ASSOCIATIONS  DISTURBED  AND  REMOVED  FROM  PRODUCTION 


Association—^ 

Acres 

Disturbed 

Acres  Removed 

From  Productivity 

For  Life  of  Project 

Total  Acres 
Disturbed 

3 

Penistaj  a-Sheppard-Rockland 

2 

0 

2 

5 

Las  Lucas  -  Litle  -  Persayo 

14 

0 

14 

11 

Persayo  -  Billings 

22 

0 

22 

12 

Rockland  -  Billings 

2 

0 

2 

13 

Chipeta  -  Sheppard  -  Shiprock 

0 

15 

15 

17 

Lohmiller  -  San  Mateo 

10 

0 

10 

19 

Hagerman  -  Travessilla 

72 

0 

72 

28 

Doak  -  Shiprock 

10 

0 

10 

31 

Badland  -  Rockland 

17 

0 

17 

32 

Camborthids  -  Farb 

31 

6 

37 

33 

Persayo  -  Lohmiller 

26 

21 

47 

34 

Rockland  -  Travessilla 

19 

0 

19 

35 

Billings  -  Badland 

Mi 

6 

40 

TOTAL 

259 

48 

307 

— '  Numbers  accompanying  soil  associations  refer  to  Map  F  II-2  and  Table  B-17  in 
Appendix  B. 
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could  be  detrimental  to  reclamation  efforts.  However,  previous 
reclamation  attempts  on  transmission  rights-of-way  in  the  vicin¬ 
ity  of  the  FCL  have  not  been  studied  to  determine  the  effects 
of  less  fertile  subsoils  or  toxic  material  on  reclamation  efforts. 
Compaction  of  the  subsoil  would  result  in  long-term  reduction 
of  permeability  and  infiltration  rates,  as  well  as  a  change  in  soil 
structure,  thus  increasing  the  potential  for  runoff,  erosion,  and 
sedimentation.  Mining  operations  would  mix  various  textured 
soils,  thereby  increasing  bulk  density  and  creating  different 
soils.  Accidental  spillage  of  such  materials  as  gasoline,  oil, 
wastewater,  or  excess  concrete  would  pollute  soils,  affecting 
microorganism  activity,  sealing  the  surface,  and  reducing  vege¬ 
tative  cover.  Productivity  levels  would  be  lowered  until  the  soil 
has  had  time  to  reestablish  its  structural  and  microorganism 
relationships,  which  in  the  semi-arid  southwest  may  take  dec¬ 
ades  to  occur. 


VEGETATION 

Construction  of  the  FCL  would  cause  the  destruction  or 
disturbance  of  vegetation  on  about  307  acres  where  grading  is 
required  for  tower  assembly  pads,  switching  stations,  substa¬ 
tions,  and  roads.  Grading  may  not  be  required  on  areas  of 
relatively  smooth  terrain,  but  disturbance  of  vegetation  would 
result  from  vehicles  and  machinery  running  over  plants  and 
from  the  compaction  of  soils,  which  may  affect  the  growth 
characteristics  of  nearby  plants. 

The  relative  proportions  between  destruction  and  distur¬ 
bance  of  vegetation  would  vary  depending  on  the  exact  loca¬ 
tion  of  the  FCL  centerline.  The  worst  case  would  be  destruc¬ 
tion  of  vegetation  on  the  entire  307  acres.  If  the  line  were  built 
along  the  middle  of  the  proposed  corridor,  the  estimated  per¬ 
centages  of  affected  vegetation  types  would  be:  grassland,  45 
percent;  sagebrush,  27  percent;  saltbush-greasewood,  23  per¬ 
cent;  pinyon-juniper,  5  percent;  and  waste  and  barren  less  than 
1  percent. 

The  greatest  impact  would  occur  on  areas  where  grading 
would  completely  remove  the  vegetation  (up  to  23  percent  of 
the  right-of-way).  On  these  areas,  plants  would  have  to 
become  reestablished  from  seeds.  The  probability  of  success¬ 
ful  seed  germination  and  seedling  survival  until  a  permanent 
vegetative  cover  is  established  cannot  be  predicted  with  accu¬ 
racy.  The  low  amount  and  intermittent  nature  of  precipitation 
along  the  corridor  is  the  greatest  obstacle  to  successful  seed¬ 
ling  establishment. 

On  portions  of  the  right-of-way  where  the  vegetation  is 
disturbed  but  not  destroyed,  growth  characteristics  of  disturbed 
plants  could  be  affected.  On  areas  where  only  the  larger 
woody  plants  (such  as  trees)  were  removed,  the  growth  and 
productivity  of  understory  herbaceous  species  may  increase. 
On  areas  where  soils  were  compacted  by  vehicles  and  ma¬ 
chinery,  vegetative  productivity  would  probably  decrease. 
Annual  weeds  would  invade  areas  where  the  existing  vegeta¬ 
tion  is  disturbed  or  destroyed.  Invasion  of  annual  weeds  onto 
disturbed  areas  where  perennial  plants  are  already  established 
would  be  less  detrimental  than  on  graded  areas  where  peren¬ 
nial  plants  must  become  established  from  seed.  In  time,  alter¬ 
nate  freezing  and  thawing  would  cause  compacted  soils  in 
disturbed  areas  to  loosen,  and  plant  growth  should  return  to 
normal. 

Vegetation  would  also  be  impacted  by  other  activities  de¬ 
pendent  on  the  FCL  as  a  source  of  power.  The  area  on  which 
vegetation  would  be  affected  by  these  activities  would  total 
about  12,663  acres  by  1990;  and  is  47  percent  grassland,  28 
percent  sagebrush,  12  percent  barren,  4  percent  saltbush- 


greasewood,  less  than  one  percent  pinyon-juniper,  and  9  per¬ 
cent  undeterminable. 


WILDLIFE 

Construction  of  the  FCL  would  result  in  the  alteration  of 
307  acres  of  wildlife  habitat  with  a  number  of  impacts  on 
wildlife.  An  additional  12,663  acres  would  be  altered  from  the 
related  development. 

Changes  in  species  diversity  and  density  would  result  from 
destruction  of  escape  cover,  dens,  and  nesting  sites.  Impacts 
would  be  particularly  evident  among  small  mammals  (rodents), 
reptiles,  amphibians,  and  arthropods  that  are  less  mobile  and 
inhabit  limited  home  ranges.  Bird  species  that  nest  on  the 
ground  or  in  desert  shrubs  would  be  forced  to  migrate  into 
adjacent  lands. 

Increased  accessibility  may  increase  shooting  of  birds  rest¬ 
ing  on  transmission  lines.  For  example,  a  loss  of  30  raptors 
occurred  along  a  12-mile  segment  of  power  transmission  line 
in  Utah  (Ellis,  Smith  and  Murphy,  1969).  In  addition,  there 
would  be  disruption  of  daily  and  seasonal  short-term  move¬ 
ment  as  mule  deer,  antelope,  and  various  carnivores  shy  away 
from  the  construction  area. 

Some  impacts  from  the  FCL  would  be  beneficial.  The  tower 
would  add  new  roosting  and  hunting  perches  for  raptorial  birds, 
increasing  preying  activities  on  subject  lands.  The  New  Mexico 
Environmental  Institute  (1974)  found  that,  although  transmis¬ 
sion  lines  do  change  predator-prey  relationships,  such  activi¬ 
ties  are  not  detrimental  to  densities  of  prey  species.  Changes 
in  vegetal  cover  and  the  creation  of  ‘edge  effect'  often  in¬ 
creases  rodent  activity,  thus  improving  predator-prey  relation¬ 
ships. 

Destruction  of  surface  water  impoundments  by  coal  mining 
resulting  from  construction  of  the  FCL  would  cause  moderate 
impacts  to  aquatic  invertebrates.  Disturbances  in  ephemeral 
drainages  could  increase  the  destruction  of  habitats  associated 
with  washes,  although  this  impact  is  expected  to  be  negligible. 


Endangered  and  Threatened  Species 

The  black-footed  ferret  is  closely  associated  with  prairie 
dog  colonies,  which  are  known  to  exist  within  the  proposed 
corridor.  While  destruction  of  prairie  dog  colonies  would  pre¬ 
clude  any  possibility  of  black-footed  ferrets  existing  within  the 
transmission  corridor,  there  are  no  indications  that  the  area 
does  support  ferrets. 

In  recent  years  the  peregrine  falcon  has  been  observed  in 
the  San  Juan  and  Chaco  Regions,  indicating  the  apparent 
suitability  of  the  region  to  sustain  a  resident  population.  In¬ 
creased  human  activity  would  cause  falcons  to  shy  away  and 
may  result  in  illegal  shooting  of  them. 

Although  the  bald  eagle  is  an  uncommon  migrant,  in¬ 
creased  human  activity  would  hinder  any  habitat  and  feeding 
utilization  of  the  area.  Accidental  electrocution  conceivably 
could  occur  if  these  birds  migrate  through  the  area. 
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Visibility 

Visibility  would  not  be  significantly  affected  by  the  FCL. 
Emissions  and  particles  generated  by  equipment  and  construc¬ 
tion  activites  would  be  the  primary  sources  of  any  localized  or 
intermittent  reduction  in  visibility.  Maintenance  activities  on  the 
line  would  cause  negligible  amounts  of  emissions  at  infrequent 
intervals.  Emissions  and  particulates  generated  by  the  related 
generating  station  would  reduce  visibility  in  its  immediate  vicini¬ 
ty. 


Noise 

Impacts  of  noise  from  vehicles  and  equipment  would  be 
greatest  during  the  construction  of  the  line.  The  increased 
noise  levels  of  70  to  100  dBA  at  50  feet,  would  be  intermittent, 
and  they  would  move  as  work  progressed  along  the  corridor. 
The  development  dependent  on  the  FCL  would  also  cause  the 
noise  level  to  increase  in  the  vicinity  of  this  development. 

Under  foul  weather  conditions,  such  as  fog  and  rainfall, 
transmission  lines  crackle  and  make  other  audible  noises.  A 
230-kv  line,  if  properly  designed  and  maintained,  should  not 
create  any  significant  noise  problems. 


Visual  Resources 

Construction  and  operation  of  the  line  would  reduce  visual 
quality  through  the  introduction  of  contrasts  generated  by 
towers,  conductors,  switching  stations,  substations,  and  con¬ 
struction  activities  on  307  acres  of  the  existing  landscape  of 
the  area.  Even  where  areas  of  relatively  low  scenic  values 
(VRM  Class  IV  areas)  are  involved,  intrusions  would  still  disrupt 
the  landscape  character. 

The  transmission  line  would  not  directly  impact  Chaco 
Canyon  National  Monument,  but  would  be  visible  to  people 
traveling  State  Highway  57,  which  provides  access  to  the 
Monument.  The  principal  ruins,  visitor  center,  and  campground 
are  enclosed  by  the  canyon  walls,  but  the  transmission  line 
may  be  visible  in  the  middleground  distance  zone  from  some 
vantage  points  at  the  higher  elevations  within  the  Monument. 

The  presence  of  the  line  and  the  disturbance  would  be 
most  evident  at  road  crossings  and  other  heavily  used  areas. 
Perception  of  the  degree  of  impact  upon  the  visual  resource 
would  vary  according  to  how  much  the  viewer  notes  the  pres¬ 
ence  of  the  line.  For  many  local  people,  the  line  would  become 
less  intrusive  after  they  became  accustomed  to  viewing  it 
during  their  daily  activities. 

The  most  prominent  visual  impact  on  the  landscape  would 
occur  on  the  rolling  sagebrush  lands  within  VRM  Class  IV,  as  a 
result  of  the  contrast  generated  by  the  physical  presence  of 
the  line,  structures,  substations,  and  switching  stations. 
Wooden  K-frame  structures  varying  from  60  to  90  feet  in 
height,  and  spaced  750  feet  apart,  would  intrude  on  the  land¬ 
scape.  A  strong  vertical  element  would  be  introduced  by  these 
structures  and  electrical  equipment  within  the  station,  and  a 
strong  linear  element  by  the  line  itself  progressing  across 
country. 

In  general,  topographic  and  vegetative  conditions  would 
determine  the  degree  of  disturbance  and  the  severity  of  visual 
impacts;  disturbance  would  be  more  evident  in  grassland  and 


sagebrush  than  in  pinyon-juniper.  Additionally,  due  to  the 
length  of  time  required  for  restoration  in  this  region,  some 
scars  from  construction  would  be  visible  for  an  indefinite 
period.  Of  the  307  total  acres  disturbed,  259  would  temporarily 
be  placed  into  the  lowest  VRM  class  (Class  V)  until  successful 
reclamation  efforts  return  the  acreage  to  a  higher  class. 

The  remaining  48  acres  disturbed  would  continue  to  be 
visually  altered  to  the  extent  that  they  could  not  be  returned  to 
their  previous  VRM  classification  for  the  life  of  the  project.  Of 
these,  15  acres  devoted  to  a  switching  station  and  18  acres 
devoted  to  three  substations  would  drop  to  Class  V  after  a 
previous  designation  as  Class  IV;  the  other  15  acres  occupied 
by  a  second  switching  station  would  obtain  Class  V  status 
instead  of  their  present  Class  III  status. 

Less  than  one  acre  of  the  total  located  on  Class  I,  II,  and  III 
lands,  would  be  disturbed  by  pole  structures.  However,  about  3 
miles  of  the  115-kv  segment  would  cross  approximately  4 
acres  of  Class  I  lands  assigned  to  roadless  area  NM-010-57. 

By  1990,  an  estimated  12,663  total  acres  would  be  affected 
by  the  activities  whose  growth  would  be  enabled  by  the  FCL, 
causing  some  permanent  reduction  of  the  visual  quality  of  the 
area  as  a  whole. 


Recreation 

The  dispersed  recreation  activities  occurring  in  or  near  the 
corridor  (e.g.,  hunting,  off-road  vehicle  use,  and  sightseeing) 
would  not  be  appreciably  affected  by  the  line.  A  total  of  307 
acres  would  be  disturbed,  with  only  48  of  those  acres  (less 
than  1  percent  of  the  total  ES  Region)  committed  to  the  FCL 
for  the  life  of  the  project.  Any  loss  or  gain  to  recreation  visits 
as  a  result  of  the  line  cannot  be  quantified,  but  pass  trends  in 
the  area  indicate  that  a  general  increase  in  recreation  visits  is 
occuring. 

Adverse  impacts  on  the  vegetation,  wildlife,  soils,  and 
visual  resources  during  construction  of  the  transmission  line 
would  reduce  the  quality  of  the  recreation  experience  near  the 
right-of-way.  After  construction,  the  presence  of  the  poles, 
conductors,  and  switching  station  would  continue  to  result  in  a 
reduction  of  quality  experience  to  varying  degrees. 

Secondary  impacts  to  recreation  activities  and  experiences 
would  occur  from  the  related  development.  These  activities 
would  reduce  the  quality  of  the  recreation  experience  on  an 
additional  12,663  acres  by  1990. 


Transportation 

Trucks  hauling  construction  materials  and  workers  commut¬ 
ing  to  their  work  would  cause  highway  congestion  and  related 
impacts  to  increase.  Since  construction  of  the  line  would  pre¬ 
cede  much  of  the  other  development  in  the  area,  it  should 
have  little  impact  on  the  transportation  needs  of  these  devel¬ 
opments. 


Grazing 

The  FCL  would  require  about  307  acres  affecting  18  graz¬ 
ing  allotments,  and  resulting  in  a  total  loss  of  46  AUMs  of 
forage  production.  Table  111-4  indicates  the  acreage  disturbed 
and  AUMs  lost  in  each  allotment.  Other  minor  adverse  impacts 
of  construction  include  possible  livestock  harassment,  downed 
fences,  and  damage  to  gates  and  cattleguards.  With  the  ex¬ 
ception  of  the  area  occupied  by  the  structures,  all  impacts 
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ACRES  DISTURBED  AND  AUMS  LOST 


Grazing 

Allotment 

Source  of 

Impact 

Acres 

Disturbed 

AUMS 

Lost 

1 6 

switching  station 

15.0 

1 

16 

230-kv  line 

19.5 

2 

8 

115-kv  line 

12.0 

2 

12 

substation 

6 . 0 

1 

12 

115-kv  line 

4.0 

0 

12 

230-kv  line 

19.5 

2 

10 

230-kv  line 

3.9 

0 

13 

230-kv  line 

25.1 

3 

17 

substation 

6 . 0 

1 

17 

230-kv  line 

28.0 

4 

18 

230-kv  line 

25.1 

2 

20 

230-kv  line 

2.9 

0 

21 

switching  station 

15.0 

3 

21 

substation 

6 . 0 

1 

21 

230-kv  line 

15.6 

3 

34 

230-kv  line 

15.6 

3 

33 

230-kv  line 

6.8 

1 

37 

230-kv  line 

9.2 

2 

43 

230-kv  line 

18.3 

3 

377 

230-kv  line 

2i).3 

6 

378 

230-kv  line 

6 . 6 

2 

55 

230-kv  line 

13-1 

2 

65 

230-kv  line 

5.4 

1 

66 

230-kv  line 

4.1 

JL 

TOTAL 

307-0 

46 

Source:  Fruit land  Coal  Load  Proposal;  BLM  Unit  Resource  Analysis 
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would  be  of  short  duration  because  disturbed  areas  would  be 
revegetated  after  construction.  The  proposed  transmission  line 
would  have  a  low  adverse  impact  on  grazing,  with  the  highest 
loss  being  six  AUMs  in  allotment  377.  Impacts  due  to  mainte¬ 
nance  would  be  negligible. 

Developments  associated  with  the  FCL  transmission  line 
would  result  in  a  minor  impact  on  the  grazing  resource.  The 
acreage  required  for  the  proposed  New  Mexico  Generating 
Station  would  account  for  a  loss  of  108  AUMs  for  the  life  of 
the  project,  affecting  3  grazing  allotments.  A  loss  of  25  AUMs 
would  result  from  the  construction  of  transmission  lines  from 
the  generating  station,  and  59  AUMs  would  be  lost  due  to  the 
construction  of  a  water  pipeline  to  the  station.  The  routes  of 
these  developments  are  not  known;  therefore  the  ranchers 
that  would  be  affected  cannot  be  determined.  Impacts  due  to 
mine  developments  would  be  negligible  because  losses  in 
forage  production  would  be  avoided  by  company  and  owner 
negotiations  resulting  in  the  purchase  of  the  surface,  exchange 
of  use  areas,  or  relocation  of  livestock. 


Wilderness 

As  many  as  five  identified  roadless  areas  could  be  affected 
by  the  FCL.  Stage  I  of  the  transmission  line,  as  shown  on  Map 
F  111-1,  and  development  related  to  the  FCL  would  directly 
impact  roadless  area  NM-010-57  and  remove  this  area  from 
further  wilderness  consideration.  Additional  impacts  to  other 
identified  roadless  areas  could  result  from  Stage  II  of  the  line. 
Because  the  final  centerline  within  the  five-mile-wide  corridor 
has  not  been  determined,  there  is  a  possibility  that  the  line 
could  avoid  these  other  areas. 

Intrusions  from  construction  activities,  erection  of  poles  and 
development  of  service  roads  for  the  line  and  the  development 
related  to  the  FCL  could  cause  a  permanent  loss  of  roadless 
area  values.  Furthermore,  if  the  corridor  divided  a  roadless 
area  into  parcels  of  less  than  5,000  acres,  they  would  probably 
be  deleted  from  the  roadless  area  program. 

The  related  coal  development  on  12,660  acres  would 
remove  them  from  consideration  as  a  wilderness  area. 


CULTURAL  RESOURCES 

Direct  impacts  on  archaeological  and  historical  resources 
involving  site  destruction  could  result  from  construction  of  the 
line  and  access  roads.  Based  on  data  submitted  by  the  Star 
Lake  Railroad  and  adjusted  for  possible  variations  in  terrain,  at 
least  20  to  30  sites  would  be  encountered.  The  size  and 
cultural  affiliation  of  involved  sites  cannot  be  determined  from 
the  available  data. 


Unauthorized  artifact  collection  and  vandalism  could 
damage  surface  materials  as  the  area  is  opened  by  the  access 
roads.  This  type  of  indirect  impact  would  peak  during  construc¬ 
tion  and  decline  upon  completion  of  the  line.  Again,  the 
number  and  nature  of  sites  likely  to  be  affected  by  vandalism 
cannot  be  determined  from  the  available  data. 

An  additional  136  to  211  sites  would  be  destroyed  by  the 
development  dependent  on  the  FCL. 


SOCIOECONOMICS 

The  FCL  would  cause  only  minor  socioeconomic  impacts 
within  the  ES  Region.  The  phased  construction  of  the  line 
would  require  no  more  than  35  workers  at  any  given  time  from 
1979  through  1984.  Most  of  these  workers  would  be  highly 
skilled  union  members  already  employed  in  the  region.  The 
tenure  of  any  other  employees  brought  into  the  region  during 
construction  would  be  brief  and  their  presence  would  be  un¬ 
likely  to  cause  any  impact.  Materials  used  in  construction  prob¬ 
ably  would  be  supplied  from  outside  the  region.  Operation  and 
maintenance  of  the  line  would  require  no  additional  regular 
employees. 

Construction  of  the  FCL  would  lead  to  the  development  of 
at  least  three  coal  mines  and  a  generating  station.  These 
developments  would  employ  1 ,630  workers  with  another  1 ,594 
workers  employed  elsewhere  to  provide  support. 

All  homes  would  be  avoided,  making  it  unnecessary  to 
relocate  any  residents.  There  could  be  some  slight  disruption 
of  local  secondary  road  traffic  as  construction  materials  are 
delivered  to  erection  sites. 

Insofar  as  the  FCL  would  be  essential  to  the  development 
of  mines  and  other  activities  in  the  region,  it  would  contribute 
to  the  socioeconomic  impacts  outlined  in  Chapter  IV  of  the 
Regional  Analysis. 
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CHAPTER  IV 

MITIGATING  MEASURES 


CHAPTER  IV  -  MITIGATING  MEASURES 


This  chapter  presents  measures  that  would  lessen  or  elimi¬ 
nate  adverse  impacts  resulting  from  construction  of  the  Fruit- 
land  Coal  Load  Transmission  Line.  These  measures  are  dis¬ 
cussed  in  two  categories:  those  required  by  law  or  regulation, 
and  other  measures.  In  each  category,  mitigating  measures  are 
given  by  impacted  resource.  Because  some  measures  lessen 
impacts  to  more  than  one  resource,  repetition  is  unavoidable. 


MEASURES  REQUIRED  BY  LAW  OR 
REGULATION 


Paleontology 

The  BLM  and  the  USGS  are  is  currently  developing  formal 
procedures  relating  to  the  protection  and  management  of 
these  resources.  The  BLM  and  USGS  are  also  developing 
technical  guidelines  to  define  the  resource,  provide  evaluatory 
criteria,  and  develop  measures  for  protection.  The  provisions 
of  these  documents  will  serve  as  a  basis  for  Federal  manage¬ 
ment  and  protection.  In  addition,  a  New  Mexico  Governor’s 
Task  Force  is  studying  possible  protective  measures  for  the 
State’s  paleontological  resources  and  is  expected  to  present  a 
report  to  the  Legislative  Finance  Committee  on  or  before  Octo¬ 
ber  1,  1978. 


Air  Quality,  Water  Resources,  Soils, 
Vegetation,  and  Wildlife 

In  43  CFR  2801.1 -.5,  terms  and  conditions  are  set  forth 
that  would  lessen  impacts.  By  accepting  a  right-of-way  across 
Federal  lands,  the  applicant  agrees  and  consents  to  comply 
with  the  following  conditions: 

To  comply  with  State  and  Federal  laws  applicable  to  the 
project  for  which  the  right-of-way  is  approved,  and  to  the  lands 
which  are  included  in  the  right-of-way,  and  lawful  existing  regu¬ 
lations  thereunder.' 

and, 

To  take  such  soil  and  resource  (wildlife  species  and  habi¬ 
tat)  conservation  and  protection  measures  including  weed  con¬ 
trol,  on  the  land  covered  by  the  right-of-way  as  the  superin¬ 
tendent  in  charge  of  such  lands  may  request.' 

To  comply  with  these  regulations,  the  following  mitigating 
measures  would  be  required: 

(1.)  Unnecessary  off-road  vehicle  use  would  be  restricted  to 
minimize  disturbance,  particularly  in  areas  having  a  high  ero¬ 
sion  hazard  or  that  are  outside  the  right-of-way. 

(2.)  All  temporary  construction  of  access  roads,  equipment 
storage  sites,  and  construction  sites  would  be  restricted  to  the 
smallest  compatible  area  where  least  soil  disturbance  and  de¬ 
struction  of  vegetative  cover  occurs.  Clearing  and  grubbing 
would  be  done  only  where  required. 

(3.)  Contingency  plans  would  include  measures  to  clean  up 
accidental  spillage  of  detrimental  or  toxic  materials  such  as 
gasoline,  oils  and  chemicals,  and  to  restore  damaged  vegeta¬ 
tion  to  pre-construction  condition. 

(4.)  Waste  water  from  concrete  batch  plants  or  from  trucks 
carrying  concrete  would  be  discharged  to  settlement  basins  for 
impoundment  and  evaporation. 

(5.)  Areas  disturbed  during  construction  would  be  restored 
to  their  natural  state  insofar  as  practicable  and  in  a  timely 
manner  according  to  an  approved  reclamation  plan. 


(6.)  Temporary  roads  would  be  scarified  or  blocked  to  dis¬ 
courage  future  use. 

(7.)  Excess  soil  excavated  during  construction  would  be 
leveled  to  conform  with  the  general  contours  of  the  area, 
eliminating  mounds  of  high  relief. 

(8.)  If  it  is  determined  that  any  endangered  or  threatened 
species  inhabit  the  FCL  corridor,  notification  and  consultation 
will  be  undertaken  with  the  U.S.  Fish  and  Wildlife  Service 
under  Section  7  of  the  Endangered  Species  Act  of  1973. 

A  mixture,  consisting  of  grass  and  shrub  seeds  of  species 
native  to  the  area,  or  of  adapted  introduced  species,  would  be 
seeded  into  a  prepared  seedbed  wherever  the  existing  vegeta¬ 
tion  is  destroyed.  Seeding  operations  would  be  carried  out  in  a 
manner  that  would  place  the  seeds  in  contact  with  the  soil  at 
optimum  depth  for  germination  and  establishment,  and  would 
be  timed  to  coincide  with  the  season  when  climatic  conditions 
and  weather  patterns  offer  the  highest  probability  of  receiving 
sufficient  moisture  for  successful  seed  germination  and  seed¬ 
ling  establishment.  Mulch  would  be  applied  to  seeded  areas  in 
sufficient  quantity  to  stabilize  the  soil  surface  until  plants 
become  established. 

In  the  event  of  failure,  seeding  efforts  would  be  repeated  in 
subsequent  years  until  a  plant  cover  is  reestablished  on  areas 
where  vegetation  was  destroyed. 

Implementation  of  the  mitigating  measures  would  reduce 
the  size  of  areas  disturbed  by  construction  activities,  the 
amount  of  sediment  and  fugitive  dust,  the  time  frame  for  rees¬ 
tablishment  of  ground  cover,  and  the  amount  of  wind  and 
water  erosion. 


Visual  Resources 

The  FLPMA  specifies  that  the  public  lands  be  managed  in 
a  manner  that  will  protect  the  quality  of  scenic  values. 


Land  Use 


Recreation 

On-site  impacts  on  recreational  capabilities  that  result  from 
right-of-way  construction  would  be  mitigated  under  provisions 
of  43  CFR,  Subparts  2801.1 -5(a)  and  2801.0-5(h)-Rights-of- 
Way;  Terms  and  Conditions.  These  regulations  require  compli¬ 
ance  with  Federal  and  State  laws  applicable  to  the  project  for 
which  the  right-of-way  would  be  approved  and  with  other  regu¬ 
lations  necessary  to  render  such  approval  compatible  with  the 
public  interest. 


Wilderness 

Under  provisions  of  Section  603  of  the  FLPMA,  the  Secre¬ 
tary  of  the  Interior  may  grant  access  across  public  lands  under 
review  for  wilderness  designation  only  when  it  would  not  impair 
the  suitability  of  the  area  for  that  designation.  The  identified 
roadless  areas  within  the  FCL  right-of-way  will  be  evaluated  as 
defined  in  the  Wilderness  Act  of  1964  and  if  found  to  have 
wilderness  characteristics,  the  right-of-way  would  have  to  be 
amended  to  avoid  these  lands. 


FIV-l 


Mitigation 

Cultural  Resources 


OTHER  MITIGATING  MEASURES 


Under  provisions  of  the  Antiquities  Act  of  1906  (P.L.  59- 
209;  34  Stat.  225),  no  cultural  resources  on  Federally  con¬ 
trolled  lands  (including  Indian  Trust  Lands)  may  be  excavated 
or  damaged  without  permission  of  the  Secretary  of  the  depart¬ 
ment  holding  jurisdiction  over  involved  lands. 

The  Historic  Sites  Act  of  1935  establishes  a  National  Reg¬ 
ister  of  Historic  Places.  The  National  Historic  Preservation  Act 
of  1966  (P.L.  89-665;  80  Stat.  915)  extends  the  National  Reg¬ 
ister  and  establishes  the  President’s  Advisory  Council  on  His¬ 
toric  Preservation.  These  are  intended  to  insure  that  cultural 
resources  of  significance  to  U.S.  national  heritage  are  not 
damaged  by  Federal  or  Federally  licensed  undertakings.  The 
National  Environmental  Policy  Act  of  1969  (NEPA)(P.L.  91-190; 
31  Stat.  852)  also  stresses  the  national  objective  to  preserve 
important  historic  and  cultural  aspects  of  our  national  heritage. 
Executive  Order  11593  further  extends  the  acts  to  protect  both 
Federally  and  non-Federally  controlled  cultural  properties  from 
damage  by  Federally  initiated  programs.  In  cases  where  sites 
potentially  eligible  for,  but  not  currently  included  on  the  Nation¬ 
al  Register  would  be  damaged,  it  requires  that  such  actions  be 
withheld  until  the  Advisory  Council  has  an  opportunity  to  com¬ 
ment  on  the  proposal.  In  New  Mexico,  comment  is  made 
through  the  State  Historic  Preservation  Officer  (SHPO)  for  the 
Advisory  Council. 

The  Historical  and  Archaeological  Data  Preservation  Act  of 
1974  (P.L.  93-291;  88  Stat.  174)  provides  for  the  preservation 
of  all  significant  cultural  resources  subject  to  damage  by  Fed¬ 
eral  or  Federally  licensed  projects.  The  Secretary  of  the  in¬ 
volved  department  may  take  steps  deemed  necessary  to  pro¬ 
tect  or  recover  information  from  involved  sites. 

These  acts  plus  other  measures  that  largely  reiterate  their 
provisions  require  that  the  following  measures  be  taken  to 
protect  cultural  resources  affected  by  Federal  action  or  Feder¬ 
ally  licensed  projects: 

(1.)  All  terrain  subject  to  the  proposed  action  must  be 
inventoried  for  cultural  resources  by  professionals  affiliated 
with  qualified  educational  or  scientific  institutions. 

(2.)  No  sites  on  or  eligible  for  nomination  to  the  Federal 
Register  may  be  damaged  without  approval  of  the  Advisory 
Council  and  without  prior  professional  investigation  of  the  af¬ 
fected  sites. 

(3.)  Steps  must  be  taken  to  recover  cultural  data  from 
significant  archaeological  sites  subject  to  damage  from  pro¬ 
jects  with  Federal  involvement. 

New  Mexico  State  laws  (NM  Stat.  Ann.;  Sections  4-27-4 
through  4-27-16-1969  and  1977)  provide  for  a  cultural  proper¬ 
ties  review  committee  and  permit  system  for  the  protection  and 
excavation  of  sites  on  State  lands. 

State  legislation  requires  the  following  protective  measures 
be  taken: 

(1.)  Cultural  resources  on  State  lands  may  not  be  damaged 
without  prior  permission  and  investigation  under  permit  granted 
by  the  Cultural  Properties  Review  Committee. 

(2.)  Cultural  resources  on  private  lands  may  not  be  de¬ 
stroyed  by  mechanical  means  for  artifact  collection,  except  by 
the  owner  of  the  land,  without  prior  permission  of  the  Review 
Committee. 


Geologic  Setting 

The  final  route  of  the  line  would  be  located  to  avoid,  as 
much  as  possible,  recoverable  coal  resources,  and  towers  and 
stations  would  be  placed  to  avoid  conflict  with  oil  or  gas 
pipelines  that  cross  the  right-of-way,  making  the  impacts  on 
the  mineral  industry  insignificant. 


Paleontology 

In  areas  of  high  relief  and  a  high  percentage  of  geologic 
exposure,  anticipated  disturbance  would  be  small  and  would 
require  little  or  no  salvage  of  fossil  materials  or  data.  The 
following  mitigation  methods  would  be  imposed  in  areas  of 
significant  bedrock  disturbance  (i.e.,  road  construction  cuts  and 
fills): 

(1.)  In  advance  of  actual  disturbance  of  bedrock  areas, 
after  the  final  corridor  has  been  surveyed  and  staked,  distur¬ 
bance  areas  would  be  surveyed  for  fossil  materials. 

(2.)  During  actual  excavation,  periodic  inspections  would  be 
made  and,  if  available,  samples  collected  from  disturbed  fossil¬ 
bearing  horizons.  An  additional  sample  would  be  taken  of  un¬ 
weathered  materials  and  additional  data  would  be  gathered  for 
preservation  of  contextual  relationships. 

(3.)  Collected  fossil  materials  would  be  curated,  identified 
and  reposited  in  an  appropriate  manner  to  insure  their  protec¬ 
tion  and  future  scientific  utility. 

(4.)  To  reduce  the  negative  impacts  due  to  increased  ac¬ 
cessibility,  the  routes  of  major  access  would  be  posted  (suffi¬ 
ciently  removed  from  areas  of  exposure)  to  discourage  unau¬ 
thorized  removal  of  fossil  materials. 

(5.)  During  construction,  all  employees,  contractors,  sub¬ 
contractors  and  their  employees  would  be  advised  that  remov¬ 
al  of  fossil  materials  is  not  permitted.  In  the  event  that  fossil 
materials  are  discovered  by  construction  workers,  the  Bureau 
of  Land  Management  is  to  be  notified  and  appropriate  action 
would  be  taken  by  the  Bureau. 

With  the  implementation  of  these  measures,  it  is  anticipated 
that  nearly  all  the  direct  negative  impacts  would  be  mitigated, 
and  some  benefits  would  occur  through  the  collection  of  mate¬ 
rials  and  data  that  would  not  be  available  otherwise. 


Water  Resources,  Soils,  and  Vegetation 

Existing  access  roads  would  be  used  whenever  possible  for 
construction  and  maintenance  of  transmission  lines.  Tempo¬ 
rary  spur  roads  would  be  developed  only  when  required  for 
inaccessible  locations  and  other  areas  where  it  is  impractical 
to  build  a  continuous  road;  the  use  of  bulldozers  to  cut  roads 
would  be  avoided  unless  required  by  terrain.  Construction  per¬ 
sonnel  would  use  only  authorized  access  roads,  which  would 
be  kept  to  a  minimum.  Unauthorized  use  of  access  roads 
would  be  discouraged  as  much  as  possible  by  gates  or  other 
similar  measures.  Areas  that  are  sufficiently  smooth  and  stable 
to  support  construction  vehicles  and  activities  would  not  be 
graded. 

Clearing  and  grading  during  construction  would  be  confined 
to  structure  sites,  staging  areas,  pulling  sites,  and  necessary 
access  roads.  Contractors  would  be  required  to  remove  as 
little  vegetation  as  possible.  Standard  construction  techniques 
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Mitigation 


would  be  used  to  suppress  dust  created  by  movement  of 
heavy  vehicles.  Erosion-prone,  unstable  soils  would  be  avoided 
whenever  possible.  Erosion-control  devices,  such  as  water 
bars,  would  be  constructed  where  appropriate,  and  side  drain¬ 
age  and  culverts  would  be  used  where  necessary.  Erosion  and 
sedimentation  would  be  monitored  and  corrective  action  would 
be  taken  if  necessary. 

After  construction  is  completed,  new  access  roads  would 
be  closed.  Disturbed  areas  of  the  right-of-way  would  be 
dressed  up  and  the  soil  around  the  structure  bases  would  be 
graded  to  improve  appearance  and  drainage.  Excessive  rutting 
and  any  equipment  unloading  ramps  would  be  smoothed  out  to 
the  approximate  original  contour.  Helicopters  would  be  used 
wherever  possible  for  maintenance  patrols  to  reduce  further 
disturbance  to  the  area,  eliminating  the  need  for  a  continuous 
permanent  service  road.  If  maintenance  is  required,  the  lands 
involved  would  be  reclaimed. 


Wildlife 

The  following  measures  would  mitigate  impacts  on  wildlife 
species  and  related  habitats: 

(1.)  The  method  of  clearing  the  right-of-way  would  be  de¬ 
signed  to  avoid  soils  of  low  stability,  minimize  destruction  of 
natural  vegetation,  and  avoid  disturbance  of  adjacent  wildlife 
habitat. 

(2.)  Natural  vegetation  would  be  removed  or  cleared  only 
when  necessary  to  provide  electrical  clearance,  line  reliability, 
or  suitable  access  for  construction,  operation,  and  mainte¬ 
nance. 

(3.)  In  general,  mitigation  methods  for  soils,  which  have  an 
indirect  effect  on  wildlife,  concern  (a)  avoidance  of  erosion- 
prone  soils  where  possible,  (b)  use  of  erosion-control  devices 
to  enhance  vegetative  recovery  and  reduce  or  eliminate  sedi¬ 
mentation  loading  to  arroyos  where  appropriate,  (c)  closure  of 
access  roads  after  construction,  and  patrolling  of  the  facility  by 
helicopter  for  maintenance  reconnaissance,  and  (d)  use  of 
existing  access  roads  whenever  possible. 

(4.)  Burning  cleared  debris  would  not  be  allowed. 

(5.)  Herbicides  would  not  be  used  on  the  right-of-way. 

(6.)  The  230-kv  transmission  line  components  would  be 
sufficiently  spaced  from  conductors  that  the  potential  for  elec¬ 
trocution  of  raptors  is  practically  nonexistent. 


Visual  Resources 

Mitigation  measures  taken  to  minimize  the  visual  effects  of 
the  line  are: 

(1.)  Erosion  control  devices  would  be  constructed  where 
appropriate. 

(2.)  Existing  access  roads  would  be  utilized  when  available. 


(3.)  Following  construction,  new  access  roads  would  be 
closed,  harrowed  and  reseeded  where  appropriate. 

(4.)  The  contractor  would  be  directed  to  remove  as  little 
vegetation  as  possible. 

(5.)  Changes  in  landform  characteristics  would  be  held  to  a 
minimum. 

(6.)  Construction  techniques  would  be  used  to  suppress 
dust  created  by  the  movement  of  heavy  vehicles. 

(7.)  Route  for  the  line  would  cross  areas  of  low  population. 

(8.)  Towers  that  blend  with  the  landscape  would  be  used. 


Land  Use 


Recreation 

Recreation  impacts  would  be  minimized  by  using  tech¬ 
niques  that  would  cause  the  least  possible  impact  on  the 
areas.  Construction  activities  requiring  traffic  interruption  would 
be  done  as  quickly  as  possible  and  safety  procedures  would 
be  utilized  to  insure  safe  traffic  flow. 


Agriculture 

The  acres  disturbed  would  be  reclaimed  as  soon  as  possi¬ 
ble  after  construction.  A  loss  of  123  AUMs  of  forage  produc¬ 
tion  would  be  mitigated  by  revegetation  within  five  years  after 
the  end  of  construction.  Wire  gates  would  be  placed  at  allot¬ 
ment  boundary  fences  that  the  transmission  line  crosses.  After 
construction,  the  gates  would  be  left  or  replaced  according  to 
the  rancher’s  desires.  In  most  cases,  all  gates  would  be  re¬ 
placed  to  discourage  vehicle  travel  within  the  right-of-way.  Any 
damage  to  cattle  guards  or  other  range  improvements  would 
be  repaired. 


Cultural  Resources 

Wherever  possible,  sites  would  be  avoided  by  relocation  of 
access  roads,  construction  areas,  and  facilities.  Protection  of 
sites  subject  to  indirect  impact  would  also  be  considered. 


Socioeconomics 

PNM’s  contractor  would  hire  locally,  to  the  extent  feasible. 
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CHAPTER  V 

ADVERSE  IMPACTS  THAT  CANNOT  BE  AVOIDED 


CHAPTER  V  -  UNAVOIDABLE  ADVERSE  IMPACTS 


This  chapter  discusses  the  adverse  impacts  from  construc¬ 
tion  of  the  Fruitland  Coal  Load  Transmission  Line  that  would 
remain  after  application  of  the  mitigating  measures. 


CULTURAL  RESOURCES 

Unavoidable  adverse  impacts  to  archaeological  and  historic 
resources  include  direct  destruction  or  damage  to  sites  during 
construction  of  the  transmission  line,  and  indirect  damage  from 
unauthorized  collection  and  vandalism.  It  has  been  tentatively 
projected  that  20  to  30  sites  would  be  encountered.  Those 
avoided  would  be  free  of  direct  impact.  Scientific  excavation 
would  preserve  some  information  from  these  sites,  but  such 
information  would  be  limited  by  research  techniques  and  orien¬ 
tations  current  at  the  time  of  excavation  and,  in  most  cases,  by 
incomplete  excavation.  Because  site  destruction  would  follow 
the  mitigation  procedures,  affected  sites  could  not  be  re-exam¬ 
ined  for  further  information  as  different  questions  arise  or  new 
procedures  are  developed.  As  a  result,  both  information  loss 
and  physical  site  loss  must  be  considered  unavoidable  impacts 
of  the  proposed  action.  Indirect  impacts  from  unauthorized 
artifact  collection  and  vandalism  would  result  in  an  undeter¬ 
mined  loss  of  surface  and  subsurface  material.  These  impacts 
would  peak  during  construction  and  decline  thereafter.  An  ad¬ 
ditional  136  to  211  sites  would  be  affected  by  development  of 
coal  mines  and  the  powerplant  dependent  on  the  FCL. 


PALEONTOLOGY 

Unavoidable  impacts  on  paleontology  have  three  potential 
sources:  1)  inadvertent  destruction  of  fossil  materials  during 
construction,  2)  intrusion  of  construction,  maintenance,  and 
operational  personnel  into  the  area,  and  3)  subsequent  indus¬ 
trial  development  as  a  result  of  the  transmission  line.  Quantifi¬ 
cation  of  the  impact  remaining  after  mitigation  is  difficult  be¬ 
cause  of  incomplete  survey  data,  however,  it  is  estimated  that 
2  to  5  fossil  localities  would  be  destroyed  during  construction 
of  the  FLC.  An  estimated  50  percent  of  the  fossils  in  disturbed 
materials  would  probably  go  unnoticed  and  unsampled.  This 
would  be  insignificant  for  invertebrate  and  plant  fossils,  where 
only  1  or  2  percent  are  needed  for  sampling,  but  the  effect  on 
vertebrate  fossils  would  be  much  greater,  because  20  to  100 
percent  of  them  is  needed  for  adequate  sampling. 

Impacts  caused  by  related  developments  would  be  sub¬ 
stantial,  with  over  500  localities  estimated  to  be  impacted  by 
1990.  Increased  population  would  also  result  in  increased  van¬ 
dalism  and  unauthorized  removal  of  fossil  materials.  (A  general 
treatment  of  the  extent  and  sensitivity  of  fossil  materials  is 
presented  in  the  Regional  Analysis,  Chapter  II.) 


AIR  QUALITY 

Construction  of  the  FCL  would  have  only  temporary  and 
insignificant  effects  on  air  quality.  The  increase  in  emission  of 
particulates,  S02,  and  N02  from  the  generating  station  would 
be  unavoidable,  even  with  pollution  control  measures.  Al¬ 
though  stringent  fugitive  dust  control  measures  would  be  ap¬ 
plied  to  the  mines,  Federal  and  State  ambient  standards  would 
be  violated  at  points  very  near  specific  dust  sources  in  the 
mines.  Even  though  ambient  pollutant  levels  resulting  from 
emissions  from  the  generating  stations  would  be  relatively  low, 
atmospheric  pollutant  levels  would  increase.  The  degradation 


of  air  quality  caused  by  emissions  related  to  growth  of  towns 
would  cause  an  unavoidable  increase  in  pollutant  levels  in  the 
towns.  Overall,  it  is  estimated  that  emission  of  particulates, 
S02  and  NO*  would  total  9,678,  17,223,  and  25,800  tons  per 
year,  respectively,  by  1990. 


GEOLOGIC  SETTING 

About  199  acres  occupied  by  structures,  service  road,  and 
stations  would  be  unavailable  for  mineral  exploration  and  pos¬ 
sible  future  development  for  as  long  as  the  line  exists.  This 
impact  should  be  insignificant  to  the  mineral  industry.  Distur¬ 
bance  of  12,663  acres  by  1990  due  to  related  development  of 
coal  mines,  the  generating  station,  and  nearby  communities 
would  be  very  noticeable  locally,  but  would  be  negligible  in  the 
region  as  a  whole. 


WATER  RESOURCES 

A  sediment  discharge  of  1,070  tons  per  year  during  con¬ 
struction  of  the  FCL  would  be  unavoidable.  Development  de¬ 
pendent  directly  on  the  FCL  would  cause  an  average  of  30,000 
tons  of  sediment  per  year.  These  sediment  discharges  are 
small  when  compared  to  the  estimated  total  natural  sediment 
discharge  from  the  Chaco  River  basin  of  over  2.5  million  tons 
per  year.  The  35,000  to  45,000  acre-feet  per  year  of  water 
requirements  from  the  development  dependent  on  the  FCL 
would  also  be  unavoidable. 


SOILS 

Disturbance  of  soil  on  an  estimated  307  acres  during  con¬ 
struction  of  the  transmission  line  could  not  be  avoided.  About 
48  acres  of  soil  surface  (less  than  4  percent  of  the  right-of- 
way)  would  be  removed  from  productivity  for  the  life  of  the 
project  through  being  covered  by  switching  stations,  substa¬ 
tions  and  poles.  Productivity  of  the  259  acres  temporarily  dis¬ 
turbed  during  construction  would  be  lowered  by  compaction, 
mixing  of  native  soils,  and  accelerated  erosion.  Impacts  of  coal 
development,  the  New  Mexico  Generating  Station,  and  ancil¬ 
lary  facilities  dependent  upon  the  transmission  line  as  a  source 
of  power  during  some  phases  of  development  would  change 
soils  and  reduce  soil  productivity  of  an  estimated  12,663  acres 
(less  than  0.3  percent)  of  the  region  by  1990.  Reclamation 
experience  in  the  region  has  not  been  of  sufficient  duration  to 
determine  the  long-range  effects  on  soil  productivity. 

Accelerated  soil  loss  during  construction  and  mining  oper¬ 
ations,  and  prior  to  re-establishment  of  vegetative  cover  could 
not  be  avoided.  However,  as  ground  cover  is  re-established  or 
as  readily  detachable  soil  and  geologic  material  is  removed, 
the  quantity  of  eroded  material  would  diminish  and  soil  loss 
would  decline.  Alteration  of  soil  horizons,  parent  material,  and 
soil  characteristics  that  have  developed  over  long  periods  of 
geologic  time  cannot  be  avoided.  Consequently  new  soils 
would  form  with  characteristics  unlike  those  existing  prior  to 
disturbance. 
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VEGETATION 

About  307  acres  of  vegetation  would  be  impacted  during 
construction  of  the  transmission  line,  of  which  about  199  acres 
would  be  disturbed  to  accommodate  switching  stations,  sub¬ 
stations,  service  roads,  and  towers.  Productivity  and  stability  of 
the  plant  communities  would  be  reduced  on  areas  where  dis¬ 
turbance  occurred.  This  reduction  would  persist  until  plant 
community  development  progressed  to  equilibrium  with  the  en¬ 
vironment  (including  land-use  activities).  Stable  plant  communi¬ 
ties  should  develop  within  ten  years  on  areas  where  minor 
disturbance  occurred.  However,  on  graded  areas,  decades 
would  probably  pass  before  stable  plant  communities  develop 
because  plants  would  have  to  start  from  seed  and  would  be 
slow  to  develop  in  the  arid  climate  along  the  route.  Related 
developments  would  impact  vegetation  on  an  additional  12,663 
acres  by  1 990. 


WILDLIFE 

Loss  of  escape  cover,  shelter,  food  sources,  and  dens  and 
nesting  sites  on  307  acres,  and  associated  animal  mortalities, 
would  result  from  construction  and  use  of  access  roads,  struc¬ 
ture  assembly,  and  stringing  of  wires  associated  with  the  trans¬ 
mission  line.  Related  development  would  alter  12,663  acres. 
Overall,  the  less  mobile  species  of  small  mammals,  some 
reptiles,  amphibians,  and  various  arthropods  would  be  impact¬ 
ed  the  most. 

Disturbance  of  watersheds  during  construction  activities 
could  affect  animals  inhabiting  lowland  washes  or  arroyos  that 
traverse  the  corridor.  Human  activity  during  construction  could 
disturb  daily  and,  possibly,  seasonal  movement  of  such  large 
mammals  as  coyotes,  bobcats,  deer,  and  antelope. 


AESTHETICS 

Dust  and  emissions  from  construction  and  operation  of  the 
generating  station  and  coal  mines  dependent  on  the  FCL  that 
cannot  be  controlled  through  mitigation  would  result  in  an 
unavoidable  but  insignificant  reduction  in  visibility. 

Increased  noise  levels  would  be  created  temporarily  by  all 
the  construction  activities.  These  noise  levels  would  change  as 
construction  progresses  on  the  line.  In  addition,  unavoidable 
crackling  noises  may  be  created  in  the  line  during  foul  weath¬ 
er.  There  would  also  be  a  local  increase  in  noise  near  the 
related  mines. 

The  transmission  line  would  create  an  intrusion  on  the 
visual  resource,  and  prominent  contrasts  in  color  and  line  from 
soil  and  vegetation  disturbances  would  remain  for  an  indefinite 


period  of  time.  The  physical  presence  of  the  line  would  be  a 
source  of  horizontal  and  vertical  linear  intrusions  on  the  sky¬ 
line.  These  contrasts  with  the  existing  visual  resource  are 
beyond  the  acceptable  limits  for  VRM  Class  I  areas.  Impacts 
on  the  area’s  aesthetic  resources  also  would  occur  as  the 
result  of  the  disturbance  of  over  12,000  acres  during  develop¬ 
ment  of  activities  dependent  on  the  FCL. 


LAND  USE 

Loss  of  the  area’s  characteristic  remoteness  and  open 
spaces  would  impact  some  existing  recreational  activities. 
Where  the  transmission  line  passes  through  the  three  identi¬ 
fied  roadless  areas,  there  would  be  an  unavoidable  loss  of  the 
undisturbed  nature  of  these  areas.  Related  developments 
would  also  contribute  to  disturbance  of  recreation  activities. 

There  would  be  an  unavoidable  loss  of  range  livestock 
forage.  Rehabilitation  measures  would  limit  the  temporary  loss 
to  about  a  five-year  period.  A  permanent  loss  of  115  AUMs  of 
forage  production  would  occur  from  the  areas  occupied  by 
substations,  pole  footings,  and  the  proposed  generating  sta¬ 
tion.  Normal  grazing  patterns  could  be  disrupted  for  short  peri¬ 
ods  during  construction.  Related  developments  would  cause  a 
loss  of  192  AUMs. 


SOCIOECONOMICS 

Unavoidable  impacts  due  to  increased  population  are  ex¬ 
pected  to  be  small.  Construction-related  population  increases 
would  introduce  some  small,  unavoidable  impacts  of  short-term 
duration.  Unavoidable  socioeconomic  impacts  from  coal  devel¬ 
opment  contingent  on  the  transmission  line  are  addressed  in 
Chapter  V  of  the  Regional  Analysis. 
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CHAPTER  VI 

THE  RELATIONSHIP  BETWEEN  SHORT-TERM 
USES  AND  LONG-TERM  PRODUCTIVITY 
OF  THE  ENVIRONMENT 


THIS  CHAPTER  DISCUSSES  THE  EXTENT  OF  LONG-TERM 
IMPAIRMENT  OR  ENHANCEMENT  OF  RESOURCE  VALUES  THAT 
WOULD  OCCUR,  GIVEN  THE  SHORT-TERM  USES  OF  THE 
ENVIRONMENT  PROPOSED  IN  PUBLIC  SERVICE  COMPANY  OF 
NEW  MEXICO’S  PLAN. 


' 


CHAPTER  VI  -  SHORT  TERM  vs  LONG  TERM 


Construction  of  the  proposed  FCL  would  provide  electricity 
for  various  potential  coal  mines  along  the  Fruitland  Formation, 
making  more  coal  available  to  meet  future  national  energy 
demands.  Construction  and  operation  of  the  FCL  would  be  a 
long-term  land-use  commitment  of  the  453-acre  right-of-way  in 
a  108-mile-long  corridor.  This  use  would  effectively  preclude 
other  land  uses  such  as  development  of  minerals  other  than 
coal,  grazing,  and  some  casual  recreation  on  the  right-of-way. 

Short-term  uses  of  archaeological,  historic,  paleontological 
resources  would  impair  their  long-term  productivity.  Some  of 
the  information  value  of  these  areas  would  be  salvaged,  but 
the  actual  site  localities  would  not  be  available  for  long-term 
research  or  improved  interpretive  methods.  Indirect  impacts 
would  continue  to  affect  sites  in  the  vicinity  of  the  right-of-way 
over  the  long  term.  While  vandalism  and/unauthorized  collec¬ 
tion  would  be  greatest  during  the  short  term,  the  materials  lost 
cannot  be  regained.  The  cumulative  effect  would  be  the  per¬ 
manent  loss  of  surface  and  some  subsurface  cultural  and 
paleontological  materials  in  the  vicinity  of  the  right-of-way. 

The  short-term  commitments  of  the  water  resources  near 
the  FCL  would  not  affect  the  long-term  productivity  of  the  area. 

Fugitive  dust,  particulates,  sulfur  dioxide  and  nitrogen 
oxides  from  the  FCL  and  related  developments  would  consti¬ 
tute  disturbance  of  the  air  quality  of  the  region.  In  the  long¬ 
term,  these  disturbances,  along  with  increased  urbanization 
from  population  growth  associated  with  these  and  other  re¬ 
gional  activities,  would  impair  air  quality.  If  the  labor  force 
remains  after  the  activities  have  ceased,  the  projected  urban 
air  pollutant  concentrations  would  persist,  and  may  increase  if 
new  industrial  sources  of  air  quality  disturbance  arise. 

Construction  of  the  transmission  line  would  result  in  the 
loss  of  productivity  on  an  estimated  43  acres  of  soil  surface 
that  would  be  covered  by  the  switching  stations,  substations, 
and  poles  for  the  life  of  the  project.  Productivity  of  the  remain¬ 
ing  259  acres  disturbed  within  the  right-of-way  would  also 
decline  due  to  the  construction-related  activities.  Coal  develop¬ 
ment,  construction  of  the  New  Mexico  Generating  Station  and 
ancillary  facilities  dependent  upon  the  transmission  line  as  a 
source  of  power  would  reduce  the  productivity  of  the  soils  on 
an  estimated  12,663  acres  (less  than  0.3  percent)  of  the 
region  by  1990.  Development  of  soils  and  re-establishment  of 
productivity  would  be  a  slow  process  due  to  the  semiarid 
conditions.  Reclamation  experience  in  the  region  has  not  been 
of  sufficient  duration  for  studies  to  determine  the  long-range 
effects  on  soil  productivity. 

In  the  long  term,  the  vegetation  disturbed  on  307  acres 
would  return  to  approximately  its  present  level  of  productivity. 
The  time  required  for  this  progression  would  range  from  less 
than  ten  years  on  disturbed  areas  to  decades  on  areas  where 


the  vegetation  was  totally  destroyed  and  would  have  to  be  re¬ 
established  from  seed. 

The  long-term  productivity  of  native  terrestrial  fauna  and 
associated  habitat  would  ultimately  depend  on  the  proper  im¬ 
plementation  of  mitigation  programs.  Terrestrial  fauna  inhabit¬ 
ing  the  right-of-way  would  experience  a  decline  in  animal  den¬ 
sities  until  the  areas  are  revegetated  and  brought  back  into  full 
production.  Because  the  company  plans  to  close  off  access 
roads  upon  completion  of  construction,  excessive  human  activ¬ 
ity  and  off-road  vehicular  use  of  the  subject  lands  would  be 
limited. 

Intermittent  and  localized  reductions  in  visibility  would  occur 
during  the  short  term,  but  not  over  the  long  term.  Short  dura¬ 
tion  increases  in  noise  levels  would  occur  in  limited  areas  from 
construction  activities  and  equipment  used  to  construct  the 
line,  but  noise  levels  should  return  to  their  previous  range  over 
the  long  term.  The  most  intense  impacts  to  visual  resources 
would  be  during  construction,  implementation  of  rehabilitative 
measures,  and  placement  of  the  transmission  line  into  oper¬ 
ation.  A  long-term  reduction  in  visual  quality  would  result  from 
the  physical  presence  of  the  transmission  line  and  the  evi¬ 
dence  of  construction  that  would  remain  for  an  indefinite 
period  of  time. 

In  the  long  term,  only  a  small  amount  of  acreage  would  be 
restricted  from  recreational  use  by  fenced  switching  stations 
and  pole  locations.  Some  wilderness  values  would  also  be  lost 
for  the  long  term  through  the  presence  of  structures  and  the 
length  of  time  required  for  successful  reclamation. 

The  removal  of  1,968  acres  from  range  production  would 
result  in  a  long-term  annual  loss  of  115  AUMs  of  forage.  The 
short-term  loss  of  123  AUMs  would  be  recovered  after  vegeta¬ 
tion  has  been  re-established  on  the  acreage  disturbed  during 
construction.  Recovery  of  range  productivity  is  expected  to  be 
completed  within  a  10-year  period  after  construction  is  com¬ 
pleted. 
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CHAPTER  VII 

IRREVERSIBLE  AND  IRRETRIEVABLE 
COMMITMENTS  OF  RESOURCES 


THIS  CHAPTER  IDENTIFIES  THOSE  RESOURCES  THAT  WOULD  BE 
CONSUMED  AND  PERMANENTLY  LOST  AS  A  RESULT  OF  THE 
CONSTRUCTION  OF  THE  PROPOSED  POWER  TRANSMISSION  LINE. 


' 


CHAPTER  VII  -  IRREVERSIBLE  AND  IRRETRIEVABLE 


About  2  to  5  fossil  localities  and  20  to  30  archaeological 
and  historic  sites  would  be  unstudied,  or  partially  studied,  and 
destroyed  by  the  construction  of  the  FCL,  and  512  to  552 
fossil  localities  and  136  to  211  archaeological  sites  would  be 
destroyed  from  the  related  development.  This  is  a  small  por¬ 
tion  of  the  total  number  of  sites  in  the  area;  however,  anyone 
of  these  sites  could  be  uniquely  important. 

Materials  used  to  construct  the  line,  including  steel  used  in 
the  switching,  sub,  and  generating  stations  and  copper  and 
aluminum  for  conductors  and  at  the  stations,  and  in  the  manu¬ 
facturing  of  the  mining  machinery  and  buildings,  would  be 
committed  for  the  life  of  the  project,  but  much  of  it  would  be 
salvageable  upon  abandonment.  Energy  would  be  consumed 
during  both  construction  and  operation. 

Approximately  133  million  tons  of  coal  would  be  produced 
and  consumed  from  the  coal  mines  dependent  on  the  pro¬ 
posed  action,  and  an  estimated  additional  27  million  tons 
would  be  lost  due  to  current  mining  methods,  out  of  the  esti¬ 
mated  reserve  of  6.3  billion  tons  of  strippable  coal. 

Energy  in  the  form  of  petroleum  products  and  electricity 
would  be  expended  by  the  proposed  action  and  related  devel¬ 
opments. 

The  sediment  discharge  of  1,070  tons  per  year  from  the 
FCL  and  30,000  tons  per  year  from  the  related  development  is 
compared  to  a  natural  discharge  of  2.5  to  3.0  million  tons  per 
year.  Water  requirements  for  the  FCL  and  related  develop¬ 
ments  would  be  about  35,000  to  45,000  acre-feet  per  year. 


Soil  productivity  would  be  lost  on  an  estimated  199  acres 
occupied  by  the  switching  stations,  substations,  service  road, 
and  towers  and  on  12,660  acres  from  the  related  develop¬ 
ment.  Vegetation  and  wildlife  productivity  on  the  12,860  acres 
would  be  lost  until  reclamation  returns  productivity  to  that  of 
the  existing  community.  These  losses  compare  to  the  4.8  mil¬ 
lion  acres  in  the  ES  Region. 

Forage  production  of  212  AUMs  would  be  lost  out  of  a  total 
of  328,000  AUMs  for  the  aresa. 

Once  construction  of  the  line  is  initiated,  roadless  area 
values,  recreation  potential,  and  the  potential  for  wilderness 
classification  would  be  lost. 
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CHAPTER  VIII 

ALTERNATIVES  TO  THE  PROPOSED  ACTION 


THIS  CHAPTER  PRESENTS  THE  ENVIRONMENTAL  IMPACTS  OF  ALL 
REASONABLE  ALTERNATIVES  TO  THE  PROPOSED  POWER 
TRANSMISSION  LINE,  INCLUDING  NO  ACTION. 


X. 


CHAPTER  VIII- ALTERNATIVES  TO  THE  PROPOSED  ACTION 


Alternatives  to  the  proposed  FCL  are  no  action,  partial 
action,  and  an  alternate  corridor.  Only  the  significant  impacts 
from  these  alternatives  are  discussed  in  this  chapter. 


NO-ACTION  ALTERNATIVE 

Under  the  no-action  alternative,  the  FCL  would  not  be  built 
and  the  environment  in  the  vicinity  of  the  transmission  line 
would  change  as  described  in  Chapters  IIB  of  this  analysis  and 
of  the  Regional  Analysis. 

If  the  line  is  not  built,  the  Bisti,  Alamito  and  Star  Lake  coal 
mines,  that  would  be  dependent  on  its  power  to  operate, 
probably  would  not  be  developed.  Without  a  need  to  deliver 
coal  from  these  mines,  the  Star  Lake  Railroad  probably  would 
not  be  built.  Thus,  the  no-action  alternative  would  become 
essentially  the  same  as  the  regional  no-action  alternative,  with 
basically  the  same  impacts.  (See  Chapter  VIII  of  the  Regional 
Analysis  for  a  discussion  of  the  impacts  for  the  no-action 
alternative.)  The  beneficial  and  adverse  impacts  discussed  in 
preceeding  sections  of  this  site-specific  analysis  would  not 
occur.  The  land  within  the  proposed  corridor  would  continue  in 
its  present  condition,  or  be  modified  by  the  owners  to  meet 
their  needs.  Paleontological,  archaeological  and  historical  ma¬ 
terials  would  continue  to  be  depleted,  although  at  a  slower 
rate,  through  erosion,  continuing  unauthorized  collection  and 
vandalism,  and  non-coal-related  development.  The  expansion 
of  the  regional  economy  in  the  ES  Region  would  continue, 
producing  the  consequences  described  in  Chapters  IIB  and  VIII 
of  the  Regional  Analysis. 


PARTIAL-ACTION  ALTERNATIVE 

Under  the  partial-action  alternative,  only  Stage  I  of  the  FCL 
would  be  built.  Stage  I  consists  of  the  substation  on  the  exist¬ 
ing  Four  Corners  to  Ambrosia  230-kv  line,  the  switching  sta¬ 
tion,  the  Bisti  Mine  50-Mw  substation,  the  temporary  30  Mw 
substation  for  the  New  Mexico  Generating  Station,  six  miles  of 
230-kv  line,  and  eight  miles  of  115-kv  line  (see  Map  FI-1).  With 
this  alternative,  electrical  power  service  would  be  provided  only 
to  the  Bisti  Mine  and  the  New  Mexico  Generating  Station 
switchyard.  The  impacts  under  this  alternative  for  most  re¬ 
sources  would  be  small,  and  there  would  be  no  impact  for  the 
resources  not  discussed  below. 

Direct  impacts  upon  paleontological  resources  would  be 
small,  because  no  disturbance  of  major  fossil-producing  hori¬ 
zons  is  anticipated. 

The  direct  impacts  on  air  quality  would  be  emissions  of  15 
to  45  tons  of  fugitive  dust.  Related  impacts  would  consist  of 
particulate  emissions  from  the  Bisti  Mine  and  the  generating 
station  and  gaseous  emissions  from  the  generating  station. 
About  2,976  tons  of  particulates  would  be  emitted  from  the 
Bisti  Mine  by  1990.  Annual  average  particulate  concentrations 
would  drop  to  less  than  1  ug/m3  beyond  6  miles  from  the 
mining  activities.  Emissions  from  the  generating  station  would 
result  in  increased  concentrations  of  S02  and  NO*  over  an 
area  of  approximately  360  and  750  square  miles  respectively. 

Particulates  and  gaseous  emissions  from  construction 
equipment,  vehicular  traffic  and  the  related  coal  development 
would  produce  a  small  to  negligible  reduction  in  the  visibility. 
The  related  generating  station  would  probably  reduce  visibility 
in  its  immediate  vicinity.  The  only  direct  impact  on  the  water 
resources  would  be  a  slight  increase  in  sediment  discharge  of 


190  tons  per  year.  The  related  development  would  produce 
about  30,000  tons  per  year  of  sediment  and  require  about 
35,000  to  45,000  acre-feet  per  year  of  water. 

Varied  degrees  of  disturbance  and  mixing  of  existing  soils 
would  occur  on  an  estimated  5,000  acres  by  1990.  The  im¬ 
pacts  would  be  similar  to  those  described  for  the  proposed 
action,  but  the  magnitude  would  be  less  because  fewer  acres 
would  be  involved. 

Impacts  on  vegetation  and  wildlife  would  be  similar  to  those 
described  for  the  proposed  action,  but  would  involve  about 
5,000  acres  by  1990,  and  mostly  grassland  and  saltbush- 
greasewood  would  be  impacted.  About  60  percent  of  the  area 
impacted  by  this  alternative  would  be  grassland.  The  vegeta¬ 
tion  destroyed  would  result  in  a  loss  of  192  AUMs,  a  negligible 
impact  on  the  grazing  resource. 

The  impacts  from  increased  noise  levels  would  be  similar  to 
those  discussed  in  Chapter  III,  except  the  degree  of  impacts 
would  be  less  and  they  would  be  concentrated  within  a  much 
smaller  area  away  from  populated  districts. 

The  impacts  on  visual  resources  and  recreation  would  be 
similar  but  smaller  than  those  discussed  in  Chapter  III,  be¬ 
cause  fewer  acres  and  miles  of  line  would  be  involved. 

One  identified  roadless  area  being  evaluated  for  inclusion 
in  the  wilderness  system  would  be  directly  impacted.  Impacts 
from  surface  disturbance  and  the  construction  of  structures 
would  cause  a  loss  in  the  existing  natural  condition. 

Two  archaeological  surveys  have  been  made  in  the  vicinity 
(Rorex  and  Connors,  1977a  and  1977b).  Neither  survey  was 
concerned  directly  with  the  line,  nor  can  either  be  considered 
an  exhaustive  inventory.  Nonetheless,  they  provide  a  general 
indication  of  the  types  of  cultural  resources  that  would  be 
impacted  by  Stage  I  construction.  The  following  cultural  break¬ 
down  was  reported  for  the  45  sites  located  by  the  surveys: 


Culture  Percent 


Paleoindian  0 

Archaic  13-3 

Anasazi  8.9 

Navaj  o  57.8 

Euro-American  2.2 

Unclassified  17.8 


There  would  be  no  direct,  significant  socioeconomic  im¬ 
pacts  to  Indian,  Hispanic,  and  Anglo  residents,  particularly  im¬ 
pacts  involving  relocation  of  any  persons.  However,  construc¬ 
tion  of  the  transmission  line  would  result  in  the  construction 
and  operation  of  the  Bisti  Mine  and  New  Mexico  Generating 
Station,  and  the  impacts  detailed  in  the  Partial  Action  Alterna¬ 
tive  of  Chapter  VIII  of  the  Regional  Analysis  would  occur. 


ALTERNATE  CORRIDOR 

Because  of  the  location  of  the  loads  along  the  Fruitland 
Formation,  only  two  corridors  are  feasible,  one  south  of  the 
Fruitland  and  one  north.  The  south  corridor  is  the  proposed 
action  and  the  north  is  the  alternate  corridor.  The  physical, 
biological  and  cultural  features  within  the  north  corridor  are,  for 
all  practical  purposes,  the  same  as  those  of  the  south  corridor. 
Thus  the  impacts  on  all  resources  would  be  nearly  the  same. 
The  north  corridor  has  the  disadvantage  of  being  on  the  oppo¬ 
site  side  of  the  coal  seams  from  the  proposed  locations  of  the 
mine  support  facilities  and  would  have  to  cross  the  coal  sever¬ 
al  times,  with  the  problem  of  moving  the  line  as  mining  pro¬ 
gressed. 
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CHAPTER  IX 

CONSULTATION  AND  COORDINATION 


The  Regional  Environmental  Statement  describes 
the  consultation  and  coordination  efforts  involved  in  the 
preparation  of  this  site-specific  analysis. 
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